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L Basis of the report 



1. With regard to the elements of the international application:* 
^ the intemationa! application as originally filed 

I I the description: 
pages 



, as originally filed 

, filed with the demand 



, filed with the letter of 



I I the claims: 

pages 

pages 



y as originally filed 

, as amended (together with any statement under Article 19 
, filed with the demand 



I I the drawings: 

pages 

pages 

pages 



filed witfi the letter of 



, as originally filed 

, filed with the demand 



the sequence listing part of the description: 
pages 
pages 
pages 



filed with the letter of 



, as originally filed 

filed with the demand 



filed with the letter of 



2. With regard to tfie language, all tfie elements mariced above were available or furnished to this Authority in the language in which 
the mtemational application was filed, unless otherwise indicated under this item. 

Th^c elements were available or fiimished to this Authority in the following language which is: 

— language of a translation fiimished for the purposes of international search (under Rule 23.1(b)). 

I — I the language of publication of the international application (under Rule 48 3(b)) 

□ the language of the translation fiimished for the purposes of international preliminary examination (under Rule 55 2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing- 

□ contained in the international application in written form. 

□ filed together vwth tiie international application in computer readable fomi 

□ furnished subsequently to this Autiiority in written form. 

□ fiimished subsequently to this Autiiority in computer readable form. 

[U The statement tiiat the subscquentiy fiimished written sequence listing does not go beyond the disclosure in tiic 
international application as filed has been fiimished. 

n The statement tiiat tiie inforaiation recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of: 

CH the description, pages 

I I the claims, Nos. 

I I the drawings, sheets/fig ^ 



J rn This report has been established as if (some of) tiie amendments had not been made, since tiicy have been considered to go 
beyond tfie disclosure as filed, as indicated in tfie Supplemental Box (Rule 70.2(c)).** 

♦ Repl^ement sheets which have been furnished to the receiving Office in response to an invitation under Article J 4 are referred to 
L nfi originally filed and are not annexed to this report since they do not contain amendments (Rule 70,16 

and 70. 17). 

♦* Ar^ replacement sheet containing such amendments must be referred to under item J and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicability (lA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



3,4,5-20,22,23,27-34,36,40-52 YES 



1,2,21,24-26,35,37-39 NO 



1-52 



1-52 



YES 
NO 

YES 
NO 



Citations and explanations 

Document 1: EP, 838469, A (Solvay Pharmaceuticals GmbH), 



Document 2 ; 



Document 3 ; 



Document 4 : 



Document 5 : 



Document 6 : 



Document 7 : 



Document 8 : 



29 April (29.04.98) 

EP, 550895, Al (Kali-Chemie Pharma GmbH) , 14 
July 1993 (14.07.93) 

EP, 382472, A2 (Eli Lilly and Co.), 16 August 
1990 (16.08.90) 

EP, 296717, A2 (Eli Lilly and Co.), 28 
December 1988 (28.12.88) 

I. O. Kibwage et al.. Identification of novel 
erythromycin derivatives in mother liquor 
concentrates of Streptomyces erythraeus", J. 
Antibiot., 1987, Vol. 40, No., pp. 1-6 
EP, 937734, Al (Solvay Pharmaceuticals GmbH) , 
25 August 1999 (25.08.99) 

wo, 92/18134, Al (Abbott Laboratories), 29 
October 1992 (29.10.92) 

EP, 349100, A2 (Eli Lilly and Co.), 3 January 
1990 (03.01.90) 



Documents 1 and 2 disclose pseudoerythromycin 
derivatives which are inventions set forth in Claims 1, 2, 
21 and 24 to 2 6 in the present application. 

(See the compounds given Registry No. 151052-42-5, 
151052-43-6 and 151122-18-8 in the CAplus database on STN, 



f 
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American Chemical Society (ACS) , (Columbus, OH) , records 
DN. 128:308701 and DN. 119:271625.) 

Document 3 discloses pseudoerythromycin derivatives 
which are inventions set forth in Claims 35 and 37 to 39 
in the present application. 

(See the compounds, given Registry No. 132201-81-1, 
121590-61-2 and 132137-36-1 in the CAplus database on STN, 
American Chemical Society (ACS) , (Columbus, OH) , record 
DN. 114:102696.) 

Document 4 discloses pseudoerythromycin derivatives 
which are inventions set forth in Claims 1, 24 to 26, 35 
and 37 to 39 in the present application. 

(See the compounds given Registry No. 105882-69-7, 
105882-72-2 and 121590-61-2 in the CAplus database on STN, 
American Chemical Society (ACS) , (Columbus, OH) , record 
DN. 111:58271.) 

Document 5 discloses pseudoerythromycin derivatives 
which are inventions set forth in Claims 1, 2 and 24 to 26 
in the present application. 

(See the compounds given Registry No. 107745-55-1 
and 105882-69-7 in the CAplus database on STN, American 
Chemical Society (ACS) , (Columbus, OH) , record 
DN. 106:172535.) 

Document 6 discloses pseudoerythromycin derivatives 
which are inventions set forth in Claims 1 and 24 to 26 in 
the present application. 

(See the compounds given Registry No. 236099-91-5 
and 151052-42-5 in the CAplus database on STN, American 
Chemical Society (ACS), (Columbus, OH), record DN. 
131:144790.) 

Document 7 discloses pseudoerythromycin derivatives 
which are inventions set forth in Claims 1 and 24 to 26 in 
the present application. 

(See the compounds given Registry No. 105882-69-7, 
145692-88-2, 145692-89-3, 145692-94-0, 145692-95-1, 
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145692-97-3,145693-00-1,145693-01-2, 145693-02-3, 145693- 
03-4 and 145774-00-1 in the CAplus database on STN, 
American Chemical Society (ACS), (Columbus, OH), record 
DN. 118:101716.) 

Document 8 discloses pseudoerythromycin derivatives 
which are inventions set forth in Claims 1 and 24 to 26 in 
the present application. 

(See the compounds given Registry No. 105882-69-7, 
127931-39-9 and 127966-89-6 in the CAplus database on STN, 
American Chemical Society (ACS), (Columbus, OH), record 
DN. 113:59777.) 

Therefore, the inventions set forth in Claims 1, 2, 
21, 24 to 26, 35 and 37 to 39 in the present application 
are not novel. 

In addition, alteration of terminal substituent 
groups expected to have an equivalent effect is such as 
could be deduced easily by a person skilled in the art 
from the disclosures in Documents 1 to' 8 here. Therefore, 
the inventions set forth in Claims 1 to 52 in the present 
application do not involve an inventive step. 

The inventions set forth in Claims 1 to 52 in the 
present application are industrially applicable. 



(19) n^mmmmmm 

(43) SPSJ^MB 
2002 ^2 ^2! B (21.02.2002) 




illliillllllllllllll 



PCX 



(10) SEg^BSS-t 
WO 02/14338 Al 



(51) aisf*it»S': 

A61R 31/7048 // A61P 1 1/00, 29/00 



(21) mtsmmm^i 

(22) SfSaiiB: 

(25) mvstinmcomti^: 

(26) BPS^^Baa>SS: 



C07H 17/08. 



PCT/JPOO/05503 



2000 ^8 17 B (17.08.2000) 



(71) ffl8iAf*^$lft<^-c<r)tiSHIcot^-c;:aaa 

X ±mSf3Sm (THE KITASATO INSTITUTE) [JP/JP]; 
=r 108-8642 m^t^^Ea*5TS9Sl^ Tokyo (JP). 



(72) 
(75) 



,3o*r>* _ 

«W%/fflBiA ^*^lcol^r(Di^;: S 

(OMURA, Satoshi) [JP/JP]. Je^t » (IWAI, Yuzuru) 
[JP/JP]. ^pm^m (SUNAZUKA, Toshiaki) [JP/JP]. fi 
3t ? (NAGAMITSU, Tohru) [JP/JP]; =r 108-8642 ^ 

Tokyo (JP). 



(81) *i^S (m^J: AE, AL, AM, AT, AU, AZ, BA, BB, BG. 
BR. BY, CA, CH, CN, CR, CU, CZ, DE, DKL, DM, EE, ES, 
FI, GB, CD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, RE, 
KG, KP, KR. KZ. LC. LK, LR, LS. LT, LU, LV. MA, MD, 
MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, SO. 
SE, SG, SI. SK, SL, TJ, TM, TR, TT, TZ, UA, UG, US. UZ, 
VN, YU, ZA, ZW. 

(84) Ji^ll ARIPO 1*1* (GH, GM, KE, LS, MW, 

MZ, SD, SL. SZ, TZ, UG, ZW), IL— 5 i/T^lt ( AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V^^^Wf^ 
(AT, BE, CH. CY. DE, DK. ES, Fl, FR, GB, OR, IE, IT, 
LU. MC, NL, PT, SE), OAPI 4#i* (BF, BJ, CF, CG, CI, 
CM, GA, GN, GW, ML, MR, NE. SN, TD. TG). 



(74) ftSA:#a± /htt?fl5S(KOBAYASHI, Kazunori) 
; =r 170-0004 m«aiSaK:lfc*S2TS25Sl#*l9 
±^*:m e;U3Pg Tokyo (JP). 



(54) Title: NOVEL PSEUDOERYTHROMYCIN DERIVATIVES 

^ (54) mm<D^^: StMv^- Kxuxp^>r v>s^<* 




(57) Abstract: Pseudoerythromycin derivatives represented by the general formula [I] 
and serving as novel anii- inflammatory agents having decreased antibacterial activities 
and increased anti-intlammatory activities: [I] wherein Ri and R^2 ?are each indepen- 
dently H, alkyl, alkynyl, acyl, or sulfonyl, provided these groups may be each substi- 
tuted; and Me is methyl. 
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0 1 (7. 6 g, 10. 6mmo 1) CD^i^^'-^l/^^^t^lMm:^'; •i'A (1.. 4 
g, 10. 6mmo 1) ^Hnx.. 2^F^^^bfco ^i^^lg*'^. ^^^^^7jc 
b 'J ATK^IStc^Pb. aa;}^;l/i^-el*a5b/cio ^E^iTiBfeTKb. • 

ayi-^JlI.: y y -;t' : T >^-T7K^^= 1 0:0. 5:0. 01->10:1 
: 0 . 0 5) bT> mm(t>it't^EM7 01 ( 5 . 9 g, 78%. &fe*&^) ^ 

• mmm i 

7= (3' -N-yf-/U) - 8, 9 -ilTK-i^A- KJiU^DV^-i/VA 6. 9 
-^^d-37-;l' (EM7 0 3 ) <D^^ 




EM703 



EM7 0 1 (6. 9 g, 9. 7nimo 1 ) CD;><i7y — ;l/ (5 2. OmL)- 
7K(13. OmD^'^lC. m^T. imi-V')'^^ iZ. 9 g, 4 8. 5mm 

1 1 



wo 02/14338 



PCT/JPOO/05503 



ol)t3'^7^(2. 5 g, 9. 7mmo 1 ) ^fflI('ii'^*-roJllx.y-cm> 5 0 °C 
Cc^^{iTy^-T7ic (7. 5mL) -tR ( 2 0 0 mL) "C^*? b> i^^^oo^.;^ 

: 37 y : T T7fc^?S= 10:0. 5:0. 01-*10:1:0 

. 0 5] bT. ^laYb-^^EMT 0 3 (4. 8 g. IR^ 7 0 

EM7 0 3.:m. p. : 1 7 7 - 1 8 0 "C 



6. 9-^^'!r3^-;U (EM7 2 1) CD-^^ 



■^-hU't^A (4. 5 g, 1. 6 7inmo 1) ^^y-.'U ( 1 5mL) {Cira 
:hhU't7Ay h^e/F©yi^y-;l'^^^^^b/cm. EM7 0 3 ( 1 9 5 
. 4mg, 0. 2 7 9 inmol) tsfP^CZbS. 6mg, 1 . 3 9 3mmo 

mmf-hU 't'A (0. 8 g) . T>^-»t;A7R^^ CO. 5mL).^bT7jc( 
8 OmL) ^Spx-s 'J^^u :^ ^y-^^^htzo ^^®^TE$§-eflJfc7kb/i^. =E 



mm 2 



Me 




EM721 



1 2 



wo 02/14338 




PCT/JPOO/05503 



0. 5i0. 01-^10:1:0. 05] bT^ WBiit^^EUl 2 1 (16 6 

EM 721: m. p. :134-136'C;IR(KBr)v:3467. 
4, 2 9 7 3. 7. 2 9 3 5. 1, 2 8 7 9. 2, 1 7 0 0. 9, 1 6 3 7. 3 
. 1457. 9, 13 8 0. 8, 1265. 1, 1166. 7, 1126. 2, 
1 0 7 9. 9, 1 0 3 7. 5, 1 0 1 6. 3 cm"' ; HRMS (F AB) mXz 
: ff-^itCasHsiNOiaNa [M + Na] * 7 1 0. 4 0 9 1, mm^l 1 0. 
4 0 6 0 

mmms 

UXov^i/^A 6, 9 -^^ '5ri^-;U (EM7 2 2) CD-^Jj^ 



EM721 (21. Omg. 0. 0 3 0 5 mm o 1 ) CD ;^ 5^;U;}-v;UAT ^ 
K (1. OmL) ^?i^(CN. N-v?^ VT'nhVl/Jif^^l/T^ > (2 6. 6 /z L, 
0. 1 5 3mmo 1 ) t3't7ffcx5^;i/ ( 1 2. 2 jttL, 0. 15 3mmol)^ 

-"etlM C^nn:a^;UA : : T>^— T7jc^^= 10:0. 5:0. 

0 1-^10:1:0. 05] LT. mmit^mEUl 22 (7. Omg. 3 




Me 



Me 



EM722 



wo 02/14338 



PCT/JPOO/05503 



2%^ ^m^o 

EM 722: m. p. :124-126''C;IR(KBr)i^:3471. 
6, 2 9 3 3. 2, 1 7 0 4. 8, 1 4 5 7. 9, 1 3 7 8. 9. 1 2 6 3. 1 
, 1166. 7, 1128. 2, 1074. 2, 1037. 5. 1018. 2c 
m-' : HRMS (FAB) m/z : tf-^MCsTHesNOizN a [M + Na]* 7 
3 8. 4 4 0 4. mmm.1 3 8. 4 3 9 3 

mmm 4 

lf;^_^(3' -3' , 3' -N, N-i^^r.^^-v'U- 8. 9 -^7jc 

pxU j^^o^-Cv'^^A 6. 9-^^'5r:^-;l/ (EM 7 2 3) ©-^6^ 




EM723 



EM7 2 1 (21. Omg, 0. 0 3 0 5 mm o 1) O f-^l/'i^-'l'AT i 
K(l. OmL) ^^{CN, N-i?-Y V:ra f;Ux5^;l/T ^ > (2 6. 6/zL, 
0. 15 3mmo 1 ) bsti )\y (12. 2;zL, 0.15 3mmo 1 ) ^ 

-T'ftM [^'aa^>;UA : :^ $f J - )l : T T7jc^?l^= 10:0. 5:0. 

0 1-^10:1:0. 05] UT. ^^fk'^«^EM7 2 3 ( 1 0. 3mg. IR^ 

4 5%. ^mco 

EM 723: m. P. :165-168 'C;IR(KBr)v:3473. 
7, 2935. 1, 1699. 0. 1382. 7, 1317. 1. 1267. 0 



wo 02/14338 



PCT/JPOO/05503 



, 1166. 7. 1126. 2, 1108. 9', 1078. 0, 1 016. 30 
m" ; HRMS (FAB) m/z : ff^ffiEC ssHssNO i zN a [M + Na] ^ .7 ■ 

6 6. 4 7 1 7, mmmi 66.4710 

■ mmm 5 

CS' -N-yf-^U) - 3' -N-T>;;U-8, 9 -iS7K-'>i- Kji 



EM 721 (117. 8mg, 0. 171mmol) tN, N-i^^ Vr^'a 
hVl/iiif-;l/T ^ > (2 9 8. Q jiL, 1. 7 1 4 mm o 1 ) ^Sn;^./^^?^' o n p< 
:J7> (5. 7m L) 0 'CT^ ^<tT V Jl (148. 3/iL. 1. 714 

mmo 1) ^m^. mmz^i&u. 2mmmwhtco TLcx'^mnT^muL 

= 10:0. 5:0, 01->10:1:0. 05] bT. U^^t^^ E M 7 2 4 
(21. 9 m g. IR^ 3 0 Sfe^^) ^#/io 

EM 7 24: m. p. :106-109 "C:IR(KBr)i/:3448. 
8. 2971. 8. 2933. 2, 1718. 3,1637. 3, 1380. 8 
. 1265. 1. 1166. 7, 1126. 2, 1078. 0, 1037. 5. 
10 16. 3 cm-'; HRMS (FAB) m/z : thS^ltCssHssNOiaN a 
EM + N a] ^ 750. 4404, Hfflfl^ 7 5 0. 4 4 2 0 



Me 




Me 



EM724 



wo 02/14338 



PCT/JP00/05S03 



mmm 6 

b";^--r(3' -N- J^^f-^U) - 3' . 3' -N, N- U 8 , 9 --SgTfc 
-iyi- K:i^y xnv>r '>>'A 6, 9 ^ ^ :^ -^U (E M 7 2 5 ) O-^^ 



EM721 (117. 8m g, 0. 17 1 mm o 1 ) tN, N-v^-r V:/o 
h°;i/ai^;UT S > ( 2 9 8. Q fiL, 1. 7 1 4 mm o 1) ^Mx-fc n o y 
37y (5. 7mL)^i^(C. O'CT. :a<bTU;U ( 1 4 8, 3;aL, 1. 714 
mmo 1) ^j&nx.. 2Wmm.WhfZo T L C TKEcT^^T b 

^Ai7ov ViT'^y^ -'Vm^ [:^.nn>i-x;l/A : ^3^7-;!/ : T>^— TtK^^ 
= 10:0. 5:0. 01-^10:1:0. 05] bT. ^ffiffc-^J^EM 7 2 5 

(6 4. 3mg. i!X^5 9%v efe^*) ^#/io 

EM 72 5: m. p. : 140-142 °C;IR(K Br) v:3471. 
7, 29 7 1. 8. 2927. 4, 1700. 9, 1637. 3, 1380. 8 
, 1 3 1 7. 1, 1 2 6 5. 1, 1 1 6 6. 7. 1 1 2 4. 3, 1 1 1 4. 7, 

1 0 4 9. 1, 1 0 1 6. 3 cm"' ; HRMS- (F AB) m/z : ff-»iiSC4iH 
esNOizNa [M + Na] * 7 9 0. 4 7 1 7, mM^l 9 0. 4 7 1 6 

mmm 7 

f:;^-v=(3' -N-J>«^;U) - 3' -N-T-fe5^;U- 8, 9 -||g7jc-'>i- K 
^UXav-ri/>A 6, 9 -^i 'ir:^-;U (EM 7 2 6) O-^^ 




EM725 



1 6 



wo 02/14338 



PCT/JPOO/05503 




Me 



EM726 

EM721 (34. 8mg, 0. 0 5 0 6 mm o 1 ) © :^ o a ;>f jj' > ( 1 
. 6mL) 0°CT. mymm (S. AfiL, 0.- 0 7 5 9 mmo 1) ^ 

^ly ^) tj ^ )]^ti'y !7 Y ^ Zi ^ -xnW: [:J^nDj}t;UA : / ^ j -)i= i 

0 0 : l-*2.0 : n b"C^ iiSffc'&^^EM? 26 (33. 4mgslR¥91% 

EM726:m. p. : 137-139 "C; IR (KBr) i/:3417. 
2. 2973. 7. 2935. 1,.1699. 0. 1454. 1, 1376. 9 
, 13 17. 1, 1268. 9, 1166. 7. 1124. 3, 1076. 1, 

1 0 3 3. 7, 1 0 1 8. 2, 1 0 0 0. 9 cm-» ; HRMS (F AB) m/z 
: fff-^{SC37H63NOi3Na [M + Na] "-. 7 5 2. 4 1 9 7, ^3l!l^l:7 5 2. 
4 2 0 2 

mmm s • 

x(3' -N-yf-;u)-3' -N-x;U7 -'U- 8, 9 -SSTK-^^a- 
U Xn-^r^r VA 6, 9 ^ 'Sri^ (EM 7 2 7 ) CD-^I^ 



wo 02/14338 



PCT/JPOO/05503 




EM727 



EM 703 (87. 6m g. 0. 12 5 mm o 1) CDS^i^no^^v (4. 
2mL) ^^{C, O'CT. ^<t;< ^>XJyy ,t':^J\^ (.9 . 3 fiL, 0. 249m 

y^-'Cm^ I^aayjr-JIM. : ^:$^>'-;U= 10 0:1^20:1] bTs ^12 

fb-^i^EM? 2 7 (3 7. 2mg. iR^9 1 9^. Sfe^^) ^?#/co 

EM727:m. p. :225-228 "C;IR(KBr)v:349 7. 
6. 2973. 7, 2935. 1. 1704. 8, 1463. 7, 1380. 8 

, 1326. 8, 1319. 1, 1. 265. 1, 1166. 7, 1141. 7, 
1 0 7 4. 2, 1 0 4 1. 4, 1 0 1 6. 3 c m"' ; HRMS ( F A B) m/ z 
: ff#fitC37H65NOi4SNa [M+Na] * 802. 4023, UMItt 8 0 2 

. 3 9 9 5 

ti'X-T'O' -N- ^f-^'l/) - 3' -N-7^nyNVl/^;l/- 8, 9 -il7lc- :^ 11. 
- KiU :^av-r iy>A 6, 9 -^^ -iri^-;!/ (EM7 2 8) CD-^^ 



wo 02/14338 



I 



PCT/JPOO/05503 




EM728 



EM 7 2 1 ( 1 0 6 . 3mg. 0. 15 5 mm o 1 ) tN, N-i^^T VZfa 
t';l/Jif-;l/T ^ V ( 2 6 9 . 3 x^L, 1. 5 4 6 mm o 1 ) ©i^ no ^ 3^ > ( 
5. 2mL) ^^{C 3 -ya^:/at:°> ( 1 3 7. 8aL, 1. 5 4 6 mm o 1 

5 7-r-"efiSS C:^oa;i-x;bA : y : T>^r^T7k^^= 10:0. 5 

:0. 01-*10:1:0. 05] bT. mB<b-&«i)EM 7 2 8 (4 1. 3m g 

. iiX^3 7%> efef!&5^) ^#/Co 

EM7 2 8 : m. p. : 1 1 3 - 1 1 5 °C ; I R (K B r ) v : 3 4 1 3 . 

0, 2 9 7 3. 7. 2 9 3 5. 1, 1 7 0 6. 8. 1 4 5 7. 9. 1 3 8 2. 7 
, 1 2 6 3. 1, 1 1 6 6. 7, 1 1 2.6. 2, 1 0 7 8. 0. 1 0 3 9. 4, 

10 16. 5cm-'.; HRMS (FAB) m/z : th^ISC asHesNO 12N a 

[M + Na] * 7 4 8 . 4 2 4 8, UMit 7 4 8.4 2 6 0 

USS^ 1 0 • 

t:X-x(3' -N-^^^^W) -3' , 3' -N. n-i>Zfx3J<J\,^}\y-Z, 9 
-il7K-'>i- K^U e/>A 6. 9 -^^'5r37-;i, (EM7 2 9 ) © 



1 9 



wo 02/14338 



PCT/JPOO/05503 



Me 



HO 




EM729 

EM 721 (106. 3mg. 0. 155mmol) tN, N-i^-fV^^ 

f;UJif-;i'T^ > ( 2 6 9 . Z fiL. 1. 5 4 Smmo 1) ( 

5. 2 mL) 3 -:/o^:/a b'VCl 3 7. 8//L, 1. 5 4 6 mm o I 

3-7^_-e^gi [^na:}>;l/A : j>« y -^W : T ^'^^ T7fc^?S= 10:0. 5 
: 0. 0 1-^10:1:0. 05] bT. mm{t^<^EU7 2 9 ( 2 7. 9 m g 

EM 729: m. p. :123-125-C;IR(KBr)v:3415. 
0. 3309. 2, 2971. 8,- 2933. 2. 2877. 3. 1706. 7 
, 14 5 7. 9. 1375. 0, 1263. 1, 1166. 7. 1116. 6, 
1 0 7 2. 2, 1 0 4 9. 1, 1 0 3 5. 6, 1 0 1 6 . 3 cm-';HRMS( 
FAB) m/z : tf-^fitCiiH.sNO 12N a [M + N.a] * 7 8 6. 4 4 0 4. 
nam 7 8 6. 4 4 0 4 



1 1 

t~X-r(3' -N-^^^^'l') -3' -N-7°ab-;U- 8, 9 -*i7K- - K 
:^D^-r -yvA 6, 9 -^^'5r3^-;U (EM7 3 0 ) ©-^fig 



2 0 



wo 02/14338 




PCT/JPOO/05503 



EM730 



EM 7 21 (23. 5m g, 0. 034 2 mm o- 1 ) tT-fe h U v'U (2 
. 3mL) ^^(r. N, N-i^^' V:/nhVUzn.5^;l/T^ > (5 9. 6 jjlL, 0. 
3 4 2mmo 1 ) t 1 -3- K:/ay^> (3 3. 3xiL. 0. 3 4 2 mm o 1 ) 

^iiijiJ^j&iix.. 8 o''C"e2 om^M^hfco TL cx'Ki^t^^T ^'mmLtz^^. m:m 

Vi7*yy^-X^U [:7^a;j-^;^i. : pei7y--;L. ; T >^^T7Kt§?^= 15:1 
: 0. 1] LT. miaoft'&'^EM? 3 0 (5. 7mg. IR¥2 3%. 

) ^ntco 

EM730:m. p. :109-lirC;IR(KBr)v:3435. 
0, 2 9 7 1. 8, 2 9 3 5. 1, 2 8 7 9. 2, 1 7 0 6. 7, 1 4 5 9. 8 
, 1380. 8, 1283. 1, 1186. 7, 1126. 2. 1078. 0, 
1 0 3 5. 6, 1 0 1 6. 3 cm"* ; HRMS (FAB) m/z : tf^ffiCssH 
sTNOizNa [M + Na] * 7 5 2. 4 5 6 0, 7 5 2. 4 5 .6 4 . 

mmm 12 

(3' -N-^^;U) - 3' . 3' -N. N-i^T'nhVU- 8. 9 -Hi 
7jc-'>:i- KxU Xov-r i/^A 6. 9 -^5 -tr^-yU (EM7 3 1) ©-^iiJc 



wo 02/14338 



PCT/JPOO/05503 




EM731 

EM7 2 1 C23. 5mg, 0. 0 3 4 2 mm o 1 ) irT-b h— h U ( 2 
. SmL) ^^{C. N, N-i^-f y:ro tVl/Oif-^UT^ > (5 9. 6 uL. 0. 
3 4 2mmo 1) tl - 3- Kr^a^^'V (33. 3 nL, 0. 342mmol) 

hi:7'^7-<--e«ig [r7nn:^;l/A : : T>^-T7jc^^= 15:1 

: 0. 1] bT. ilBfb-^'ilEMT 3 1 (1 2. 0 m iR^ 4 0 

EM7 3 1 : m. p. : 1 4 8 - 1 5 1 °C ; I R (KB r ) L' : 3 4 3 5 . 
0. 2 9 6 4. 1. 2 9 3 3. 2, 2 8 7 3. 4, 1 7 0 6. 7, 1 4 5 7. 9 
. 1376. 9, 1319. 1, 1263. 1, 1166: 7, 1110. 8, 
1081. 9, 104 9. 1, 1035. 6, 1016. 3 cm"' ; HRMS ( 
FAB) m/z : ff^fif C4iHt3NO,2N a [M + Na] * 7 9 4. 5 0 3 0. 
mum 7 9 4. 5 0 0 5 

mmm 1 3 

J-UJ^^Dv-f i/>A 6, 9 -^5 'lr:57-;U (EM7 3 2) O-^fig 



2 2 



wo 02/14338 




PCT/JPOO/05503 



Me 



EM732 

EM721 (88. 8m g. 0. 12 9 mm o 1 ) tN, N-i^-T Vo h'JU 
:x.^JlT X y C A 5 0 . I uL. 2. 5 8 4 mm o 1) <Dt^ ^ a a y ^ y ( 4. , 
3mL) ^^(C'<>i^;l/^n^-f K ( 2 9 7. 3 uL. 2. 584 mmol)^ 

-^--VmWL □o;^w^A : ^;J^y-;U : T>^— T7jc^^= 15:1:0. 1 
] LT. mm<t^l&EM7 3 2 ( 4 9. 9mg. i|X^5 0%. €:f#/Co 
EM732:m. p. :126-128''C;IR(KBr)v:3410. 

0, 2971. 8. 2935. 1,.1706. 7, 1456. 0. 1378. 9 
. 1263. 1, 116 6. 7. 1124. 3, 1078. 0, 1049. 1, 

1 0 3 9. 4, 1 0 1 6. 3. 9 8 3. 5, 9 8 7. 2, 8 0 8. 0. 7 5 2. 

1 cm-» ; HRMS (FAB) m/z : tf^ffiC isHstNO izN a [M + Na] 
* 8 0 0 , 4 5 6 0. 8 0 0.4 5 6 5 

mmm 14- 

t'X--5^(3' -N-yf-;l/) - 3* . 3' -N. N-i^^yi^Jl-B, 2-m 
7jc-i/a.- KjiU xnv-r i/:/A 6, 9 ^ (EM 7 3 3 ) ©-^JlS 



wo 02/14338 



PCT/JPOO/05503 




EM733 



EM721 (26. 8mg, 0. 039 0 mm o 1) tT-i: h—h^) (1 
. 3mL) ^^C:. N, N-i^-r V:/nhVUji^;UT5. > (1 3 5. 0 
. 7 8 Ommo 1) i:'^>t^>'t/^a-5'l' F (8 9. 7 jiL, 0. 7 8 0 mm o 1 

) ^mmu^. 8 o"CT'6 oi^^iif^bfco TLcx-Km^^T^^mmhtc^^^ s 

hy5 7-r-"e^i^ [:^aa7}-^;^A : : T>^-^T7K^^=2 0 : 

1:0. 1 ] UT. ^^<1:'^<^EM 7 3 3 ( 1 9. 6mg. iR^ 5 8 

EM7 3 3 : m. p. : 1 4 9 - 1 5 2 'C ; I R (K B r ) v : 3 4 2 0 . 
6, 2 969. 8. 2935. 1, 1700. 9, 1454. 1, 1375. 0 
, 1 3 2 4. 9, 1 2 6 3. 1, 1 1 6 6. 7, 1 1 1 6. 6, 1 0 7 6. 1. 
1 0 4 9. 1, 1 0 1 6. 3. 7 5 2. 1, 7 0 0. 0 c m"^ ; HRMS ( F A 
B) m/z : tf#1itC49H73NOi2Na CM + Na] * 8 9 0. 5 0 3 0, 
iB:890. 5032 

mmm 1 5 

7=^(3' - v?;>J^;UT $ y ) - 3' - b'-^i; - 8, 9 -liTk-i/oL- K^U 
yi.n-T^i/yA 6, 9 --^ ^ -irrJ'— ;U (EM 7 3 4) cO-^fiS 



2 4 



wo 02/14338 



PCT/JPOO/05503 




EM734 



EM7 2 1 (16. 8mg, 0. 0 2 4 4 mm o 1 ) ©T-t h — h U ;l/ ( 4 
. 9mL) ^^{C. N, N-i^^ V:?°n h';L/Xf-;UT ^ > (4 2. 0. 
2 4 4mmol)i:l, S - i^zTa ir y C S Z , 2 uL, 0. 2 4 4 mm 

0 1) ^mmu^. 8 o"CT'2 Am^m^hfzo TLcx'^mnT^mmLfz^§: 

5:1:0. 1] Lr> ^Efb^^KlEMT 3 4 (1 3. 3 m g> IR^ 7 2 

EM 734: m. p. : 12 8— 130 °C; IR (KBr) y:3420. 
0, 2971. 8, 2935. 1, 28.5 8. 0, 1710. 6, 1454. 1 
, 1380. 8, 1319. 1, 12 63. 1, 1164. 8. 1110. 8, 

1 0 7 4. 2, 1 0 4 7. 2, 1 0 1 8. 3 c m"* ; HRMS (F A B) m/ z 
: ft^ifiC4oH7oNO,2 CM + N.a] * 7 5 6. 4 8 9 7.^ffl!lffi7 5 6. 4 9 
0 1 

mmm 1 6 

7= (3' -i^ :^^Jir IJ) - - b'o ij i?^ - 8, 9 -il7ic- - K^i U 
Xa^>fi/>A 6, 9 '^rjJ'-^U (EM7 3 5) O-^fig 



2 5 



wo 02/14338 




PCT/JPOO/05503 



O \-Me 

Me 



EM735 

EM721 (15. 9mg, 0. 0 2 3 1 mm o 1 ) CDT-tr h — h >J ( 4 
. 6mL) ^^{w, N. N-i^-r Vr/ahVUJif-^l/T^ > (4 0. 2 tiL. 0. 
231mmol)tl. A - i^Zf^s^zf ^ y C2 7 . 6 jiL. 0. 2 3 1 mm o 

1) ^mmn^. 8 o°cx'2 4B#rBiii^t/-co TLC-esisn-J^msb/c^. 

: 1 : 0. 1] bT. ^Efb-^^^EM? 3 5(11. 9 m iRl^ 7 0 Sfe 
*&^) /-Co 

EM7 3 5 : m. p. : 1 2 7— 1 2 9 "C ; I R (K B r ) v : 3 4 2 0 . 
0. 2971. 8, 2937.1. 1702. 8, 1457. 9. 1382. 7 
. 1265. 1, 1166. 7, 1124. 3, 1076. 1, 1049. 1, 
10 16. 3 cm-'; HRMS (FAB) m/z : tf^itC asHesNO 12 [M + 
Na]* 742. 4741. 7 4 2.4 7 4 3 

mmm 1 7 ' 

h"X-x(3' -N-p^f-^U) - 3' -N- (2 -:/n hVU) - 8, 9 -i^TK- 



2 6 



wo 02/14338 




PCT/JPOO/05503 



Me 



EM736 

EM721 (90. 6m g, 0. 1 3 2 mm o 1 ) CDT-t h ^ h U ;l/ C 4 . 
4mL) N, N- 7:/n t:';Uai^;l'T ^ > ( 4 5 9. 2 uh, 2. 

6 3 6 mm o 1 ) t 2 -:7*n^yoyN'> ( 2 4 7. ^ jjlL, 2. 6 3 6 mm o 1 

) ^m^M:^. 6 o°c-e7 2wmmwhfco TLcx-KJt^^T^mmLtz^^. k 

1:0. 1 ] bT> ^l2{k'^«^EM 7 3 6 ( 2 5. 3 m g. HX^ 2 6 

^) ^f#/co ^bri^M© EM 7 2 1 <£-4 7. Im gHURb/c (JR^ 5 2%) 

EM736:m. p. : 102-104 "CjIRCK Br) 1^:3420. 
0, 2971. 8, 2 9 3 3. 2, 2877. 3. 1718. 3. 1459. 8 
, 1380. 8, 1263. 1, 1166. 7, 1126. 2, 1078. 0, 
1049. 1, 1016. 3cm-'; HRMS (FAB) m/z : s^rWWCzsH 
sTNOiaNa [M + Na] * 7 5 2. 4 5 6 0, ^Mft7 5 2. 4 5 7 6 

mmm i s 

X (3 -O-^^i^y '>>'l') - 8, 9 -ilTk-iyzL- Kx.U:^o'7>r '>>A 6 
, 9-^$'!ri^-;U (EM 7 3 7) O'&fi^ 



2 7- 



wo 02/14338 




PCT/JPOO/05503 



EM737 

EM7 0 1 ( 2 0 1. 6mg, 0. 2 8 2 mm o 1) © i:^ y 5^;Uj^;L' AT ^ 
K (5. 6 mL) p - h;Ux>>;;U;i^>^ • — TKfDtl ( 8 0 . 3mg, 

0. 4 2 2mmo 1 ) ^iBX.. Z OW BmmmWLtCo Th CX'KJZ^T 

r-7 7'f-'Cft^ an,-h;l/A : i^y-^l/ : T>^— T7fc^?S= 2 0:1: 
0. 1] UT> ^lerfc-^i^EMT 3 7 (8 4. 7mg. iK^5 4%. SfetS^) 

EM 7 3 7 : m. p . : 1 0 9 - 1 1 1 °C ; I R (K B r ) v : 3 4 8 6 . 
7. 2973. 7. 2937.- 1, 2877. 3, 1708. 6, 1631. 5 
. 1457. 9, 1382. 7, 1265. 1, 1164. 8, 1110. 8, 
1076. 1. 1039. 4cm-'; HRMS (FAB) m/z : tf-^ffiC29H 
52NO9 CM + H] * 5 5 8. 3 6 4 1, HSlIffiS 5 8. 3 8 1 6 

mmm i 9 ' 

iU::^nvfi/>A 6, 9 ^ 'Sri^— ;U (EM 7 3 8 ) O-^fi^ 



2 8 



wo 02/14338 




PCT/JPOO/05503 



EM738 



EM 7 2 1 ( 8 0. 6 mg, 0. 1 1 7 mm o 1 ) ©T-tr b ^ h U ;U ( 3 . 
9mL) ^^C. N, N-i?-r tVUiii5^;UT^ > (4 0 8. 5 /£L, 2. 

3 4 5mmo 1 ) t 1 -ya^-^^+J-V (328. 2. 34 5mmo 1 

) ^mmu^. 6 o"c-e2 Awmmwhtzo TLc-vKm^T^mmi^tz^^. s 

-7 V ^ y -T^WM a^:^^;t/A : :^^^-Jl : T>^-— T7m^= 15:1 
: 0. 1 ] bT> ^^ft:'^«^EM7 3 8 ( 3 3. 7 m g. JR^ 4 5 fife^&p^ 

) ^#fco ^L'T[1'M®EM7 2 1^2 4. 6 m gHUtR-b/c (IR^ 3 1 

EM738:m. p. :115-118"'C;IR(KBr) v:3430. 
3, 2969. 8. 2933. 2. 2858. 0. 1712. 5. 1459. 8 

, 1378. 9, 1317. 1, 1263. 1, 1166. 7, 1126. 2. 
1078. 0. 1047. 2, 1039.' 4, 1016. 3c m'*; HRMS ( 
FAB) m/z : tfSHiiC4iH74N0 12 [M+H] * 7 7 2. 5 2 1 0. ^zlUft 
7 7 2.5 2 1 4 

mmm 2 0 

3' , 3' -N, N-^^^-yJiy- S, 9 -il 
6. 9 -^^>5ri'-;U (EM 7 3 9) CD-^J?^ 



\i^-t' (3' -N-P^5^;0 - 



wo 02/14338 



PCT/JPOO/05503 




EM739 



EM7 2 1 ( 2 2. 9 mg, 0. 0 3 3 3 mm o 1 ) OT-tr h ^ h >J ( 1 
. ImD^^tCsN. N-i^-< yyatfJUoif-yUT ^ > ( 1 1 6. O/zL, 0 
. 6 6 6 mmo 1 ) i: 1 -:7'a^^4^■t^y (93. 6xzL, 0. 666 mmol 

^ h^y^-XnU [^na;jx;UA : /^J-)l : T>^— T7K^^= 2 0:1 
: 0. 13 bT. ^Srb'&J^EM? 3 9 ( 2 0. 1 m g> IK^ 7 1 fifet&5^ 

) ^ntzo 

EM739:m. p. : 158-160 "CMRCK Br) v:3490. 
0, 2958. 3, 2931. 3. 2871. 5, 2858. 0, 1702. 8 
. 1 4 5 9. 8. 1 3 7 6. 9 , 1 3 1 9. 1 , 1 2 6 5 . 1. 1 1 6 6 . 7, 
1 1 2 6. 2, 1 0 8 3. 8, 1 0 1 6. 3 c m-^• HRMS (F A B) m/ z 
: CatHssNO 12 [M + H] * fh#M8 5 6. 6 1 4 9, HMfit 8 5 6 . 6 1 
3 2 

mm&] 2 1 

7= (3' -N^/'^^Jl) -3' -N- (2 -7;U:tnjc5^>>l') -8, 9-^71^- 
i^^- KxU;^n-7-riy>A 6. 9 ^ -Jri^-^U (EM 7 4 0 ) ©-^fi^ 



3 0 



wo 02/14338 



PCT/JPOO/05503 




EM740 



EM703 (70. Omg, 0. 0998 mm o 1 ) CD y ^;U^^>'UAT $ 
F (3. 3mL) ^^(C. N, N- i?-^ V hVUai5=-;UT ^ > ( 3 4 7. 1 p. 
L, 1. 9 9 6 mmo 1) t 1 -::?'n^-2-7;l/:*-aji:^V (1 4 8. 6//L, 
1 . 9 9 6 mmo 1 ) ^^gTrJlIx.. 4 Sl^^^^b/co T L CT'SCC^^T^it 

^^=2 0:1:0. 1] bT. W.^i^^^'EUl 4 0 (SB. Omg. IR^ 4 
8 ^#fwo ^bT. jlE^CDEM 7 0 3 ^25. 5mgllIiRb/c ( 

mM Z 6%) o 

EM7 4 0 : m. p. : 1 3 8 - 1 4 0 'C ; I R (KB r) v 3 4 8 0. 
8. 2 9 7 3. 7, 2 9 3 7. 1. 2 8 7 9. 2, 1 7 0 4. 8, 1 4 5 7. 9 
, 1376. 9, 1319. 1, 1265. 1, 1166. 7, 1126. 2, 
1114. 7, 1076. 1, 1049. 1. 1035. 6, 1016.3cm 

HRMS (FAB) m/z : fh^itCasHssNOiaFN a [M + Na] * 
7 7 0. 4 4 6 7, ^Mie 7 7 0. 4 4 .6 9 

mmm 2 2 

7^(3' -N- - 3' -t/ry 8. 9 -ilTR-i^a.- K:i:.U 

Xn-T^-S^VA 6. 9 -^^'iri^-;!/ (EM7 4 2) ©-^^ 



3 1 



wo 02/14338 



PCT/JPOO/05503 



Me 



Me 





Me 

19 MeO 



Me 



CN 



O 



IH 



EM 7 0 3 ( 6 4. 6 mg, 0. 0 9 2 1 mm o 1 ) © ^ ^^U^WUAT 
iK(3. ImD^aSl^l. N, N-i^^ y'fa\:fJlJL^JlT I y CZ 2 0 . 

1. 8 4 7mmo 1) t^^a^T-febJ^b ( 1 2 8. 3/zL, 1 
. 8 4 7mmo 1) ^mU-Vta^. AWmmWhtzo TL C'CKlZ^l^T^'mm 

^?g=2 0:1:0. 1] bT^ Usiit^^EUl 4 2 ( 5 3. Img. IR^ 

EM742:m. p. :110-112°C;IR(KBr)v:3485 
. 5, 2 9 7 3. 7, 2 9.3 5.. 1 , 2 8 6 3. 8, 1 7 0 2. 8. 1 4 5 6 
. 0. 1-3 82. 7, 1319. 1, 1265. 1, 1166. 7. 1126 
. 2. 1074. 2. 1037. 5,. 1016. 3cm-^:HRMS(FAB 
) : tf»MC38He4N2 Oi2Na [M+Na] -^ 7 6 3. 4 3 5 6. mmmi 
6 3.4 3 7 7 



( 1 2 - h Ka^^i/) -7= [1 2 - ( 1 - t Kn4^i/:/n h";U) ] - 1 2 - 
:t+V-8, 9 -iS7K-'>i- FJ^UXq-^-r >>>A 6, 9 S -ir ;^ ( 
EM 7 0 5) (D^^ 



wo 02/14338 



PCT/JPOO/05503 




'Me 



O 



EM 705 



EM701 (508. Omg. 0. 70 1 mm o 1) <bV "J u\2 :f. ^ y ( 
2 4. 0 m 1) . ( 5 0 8 . Omg, 1. 13 6mmol)^ 

:feig7k-iaf[li^@l7R^^hU't7A7fc^/|^ (1 : 1 v/v) T^^^U >?^oa 

: T>^— T7K^?g= 10:0. 5:0. 01] UT. 

i^Sffc-^^EM? 0 5 (2 8 2. 7mg. 6 1%. ^?#/io 

EM 705: m. p. : 108-112 •C;IR(K Br) v:3488 
, 2972, 2937, 2883, -1740, 1724, 145 8. 13 7 9 
. 1 2 4 4, 1 1 6 5, 1 1 0 7, 1 0 9 3, 1 0 7 6, 1 0 5 5, 1 0 3 4 
, 10 16cm-'; HRMS (FAB). : tf^ifiC 34H58.NO 1 1 [M + H]* 
6 5 6. 4 0 1 0 , 6 5 6. 4 0 2 1 



X (1 2-t: Ka^ix) -7= Cl 2 - ( 1 - 1 Fn^^i/T/n hVU) ] - 1 2- 
hVu^^y^^i/M.- 8, 9 -il7jc-i/3.- Kj^U XOT-r '>>A 6. 9- 
^^'^r37-;^^ i^fz\t^<D^ (EM 7 4 3) <D^^ 



mmm 2 3 



3 3 



wo 02/14338 



PCT/JPOO/05503 




EM743 

EM 705 (116. 5m g, 0. 178 1 mm o 1) Ka4^->;UT 
^>'iMm^(3 2. Omg. 0. 5 3 3 mmo 1) ^SOx.fci^y-;l/ (0 . 
9mL) h*Ui^> (0. 9 mL) ^ 0 'CT^o < DSlI^^ smfUm^W 

A : ^ 3^ -;U : T T7K^^= 10:0. 5:0. 01-*10:1:0 

.0 5] bT. ^S<fc^tlEM7 4 3 ( 1 1 4. 5mg> lR^9 6%. 

EM 743: m. p. :14.1-143°C;IR(KBr)y:3485 
. 8, 2971. 8, 2937. 1, 2883. 1, 1737. 5, 1459 
. 8, 1378. 9, 1255. 4, 1247. 7, 1166. 7, 1112 
. 7. 1 0 8 9. 6. 1 0 7 6. 1, 1 0 3 7. 5, 1 0 1 4. 4 c m"' ; H 

RMS (FAB) mXz : ft^ISC 34H59N2 On [M + H] * 6 7 1. 4 1 

1 2, mmme 71. 4 1 0 s 

mmm 2 4 

x(3' -N-yf->'^)-3' -N-3-h Fo4^fy- 1 - 8 . 9 

-i^7K-'>i- K^U^nv-fi^^A 6. 9 -^^ 'iri^-.'L' (EM 7 4 4 ) 



3 4 



wo 02/14338 



PCT/JPOO/05503 



Me 



Me 




EM744 



EM703 (68. Img, 0. 0 9 7 1 mm o 1) © ;f 5^>'^^^;^AT 
^K(3. 3mL) ^^(C. N. N- V •T'n tf^UJi^.'UT ^ > ( 3 3 8 . 
3 fiL, 1. 9 4 2mmo 1) i: 3 -:7^n^- 1 -:^n/NV ( 1 7 5. 6 

iiL, 1. 9 4 2mm o 1 ) ^^fi-esnx.. A swrumwLtco TL c^vKm 

K^i^U :i7'5r;l/5!7 5A^n V h :7 -TfffM [^'Dn.t:^/. : ^ 

T>^^T7K^^= 15:1:0. 1 ] bT. ^IBCD{l:^«^EM 7 4 4 (2 

7. 7mg. W3 8 9^. SfetS^) ^?#7to -ebrJlJ^©EM7 0 3 2 2 
. bmsm^RVtc mms 3%) o. 

EM :744:m. p. :142--145"C;lR(KBr)v:347 

8. 8. 2973. 7, 2937. 1, 28 7 7. 3. 1700. 9. 163 
5. 3. 1459. 8, 1403. 9, 1-3 82. 7, 1317. 1, 126 
7. 0. 1166. 7, 1126. 2, 1114. 7. 1076. 1, 104 

9. 1, 1035. 6, 1016. 3 cm-^ ; HRMS (F AB) m/z : ff 
^^CasHssNOisNa [M+Na] * 7 8 2'. 4 6 6 6, IIMiS7 8 2.4 
6 6 7 



f^(3' -N-j^^^^^U) - 3' -N- (2 -T-fe - 8. 9 -ii 



2 5 




6, 9 CEU7 4 5) (D^ 



3 5 



wo 02/14338 



PCT/JPOO/05503 




EM 745 

EM 7 03 (21. 5m g, 0. 030 7mmo 1 ) © f•;^5^^;t/i^T 

$K(i. omD^j^Cs N, N-z^-{y':^ah'jiJL^Jiriy CI 0 e. 

Buh, 0. 6 1 3mmo 1 ) i: 2 -:7*a^ri.f-;bT-fe7^- h ( 6 7. 6 julL 
, 0. 6 1 Smmo 1) ^^-^xm^. 4 smumWLf^c ThCX'^m^Y 

^^T7K^?^= 2 0:1:0. 1] bT^ W^CDit^mEUl 45 (6. 0 m 
g. iR^2 5%. ^#/co 

EM:745:m. p. :131-133'C;IR(KBr)y:350 
0, 2, 3477. 0, 2973. 7, 2937. 1, 2877. 3, 173 
5. 6, 1700. 9, 1457. 9, 1376. 9, 1319. 1. 126 

5. 1. 1166. 7. 1126. 2, 1078. 0, 1037. 5, 101 

6, 3 cm-'; HRMS (FAB) m/z : th^flSCioHesN 0 mN a [M + 
Na] 810. 4615, 8 10. 4 6 2 9 

mmm 2 6 

5= [ 1 2 - (h Kn + '>:/a ] - 8, 9 -il7ic-->i- Kxaxo-r^- 
i/>A 6, 9 -^^'5ri7-;U (EM7 4 6) ©-^fiS 



3 6 



wo 02/14338 



PCT/JPOO/05503 




EAIi746 



-7 8°CT> EM705 (37. 7m g, 0. 057 5 mmo 1) CD^:?' 
(2. 9mL) ^^tc, 7i<mft:(gO^-:f-h U 't^i. (2 1 . 8mg. 0. 
5 7 5mm 0 1) ^ira;t. 3 0 ^mMWhfzo m^VO'Ciz^^L^ lEtr 3 0 
^mWl^fco TLCT'SlS^^T^m^bfc^. T-feh> (0. 5mL) ^j&Dx. 

^jiT7jc^^= 15:1:0. 1 ] bT> ^^Yk-^i^EM 7 4 6 ( 3 5. 8 m 

EM : 7 4 6 : m. p. : 1 1. 6 - 1 1 8 °C ; I R (K B r ) : 3 4 5 
7. 7, 2971. 3, 2 9.39. 0, 1731. 8. 1631. 5, 145 

7. 9. 1378. 9, 1265. 1, 1166. 7, 1 1 10. 8, 107 

8. 0, 104 1. 4, 10 16. 3 cm"' ; HRMS (FAB) m/z : ft 
#{tC34H59NOMNa CM + Na] * 6 8 0. 3 9 6.3, mMiUQ 8 0. 3 
9 6 3 

mmm 2 7 

7= (3' -i?^^;uT^ y) - 3' y - 8, q-^tK-^^^-fx 

U:pz;a^>r a/>A 6. 9 -^^ ^iJ'-JU (EM7 4 7) O-^g^ 



3 7 



wo 02/14338 



PCT/JPOO/05503 




Me 



EM747 



EM721 (18. Img, 0. 0 2 6 3 mm o 1 ) ®T-tr h ^ h 'j yl/ ( 
2. 6mL) ^fStC. N, N-i^-fvy^^J\^^^J\yTiy (A 5. 8 jjlL, 
0. 2 6 Smmo 1 ) ib'::?. (2 -yn^xf-;l/) Ji--r;l/ (3 3. l^aL, 
0. 2 6 3mmo 1 ) ^!IiJD^lin;t> 8 0 "Cr 2 4 l^FSS^L/io TL CT'jg:)S 

: T>^-T7fci§?g= 2 0:1:0. 1] UT. ^Sffc-^^^EMT 47(12 
. Omg. JR^6 0%> ^ntco 

EM : 7 4 7 : m. p. : 1 3 9 - 1 4 2 °C ; I R (K B r ) v : 3 4 5 
2. 0, 2971. 8, 2 9 3 7. 1, 2865. 7. 1700. 9. 164 
6. 9, 14 5 7. 9, 1380. 8, 1319. 1, 1265. 1, 116 
6. 7, 1 1 1 0. 8, 1 0 7 2. 2, 1 0 4 9. 1, 1 0 1 6. Scm"'; 
HRMS (FAB) m/z : tf^iSCssHeTNO jsN a [M + Na] * 7 8 0 
. 4 5 10. mm^l 8 0. 4 5 2 9 



v= (3' -i^>^^J\/T ^ y) - 3' - C^^■t^b Fn- 1 ( 1 H) -THf tf- 



mm 2 8 





EM7 4 8) 



wo 02/14338 




PCT/JPOO/05503 



EM748 

EM7 2 1 (19. 5mg. 0 . 0 2 8 4 mm o 1.) cDT-lr h U ;W ( 
2. 8 mL) ^^{C. N, N-S^-rv^nhVl/oif-^l/TS y (4 9. 
0. 2 8 4mmol)il, 6 - -::?y^^^^-t^> ( 4 3 . 6 uh, 0. 2 8 
4 mm o 1 ) ^W&itSi^. 8 0 'CT' 2 4 liFrBljl»^X//'Co T L C-^Km^T 

-T7K?^^= 2 0:1:0. 1] bT. ^iBft-^^^EM? 48(11. 7m g 
. IR^5 4%. efet»^) ^tffco 

EM748 :m. p. : 12.0-123'C; IR(KBr) v : 3430 
. 7, 2971. 8, 2933. 2, 2858. 0, 1708. 6, 1 6 29 
. 6, 1457. 9, 1378. 9. 1319. 1, 1263. 1, 1166 
. 7, 1 1 1 2. 7. 1 0 8 3. 8, 1 0 4 7. 2, 1 0 1 6. 3 cm-»;H 
RMS (FAB) m/z : C4,H72NOi2 CM+H] * 7 7 0. 5 0 5 4, H 
mm.7 7 Q. 5 0 6 2 

mmm2 9 

t~X-x (3' -N-^^;U) - 3' , 3' -N, N-t;^ ( 1 0 - zfa^- 1 
-x:i!7:=-;U) - 8, 9 -il7|c-->i- FxU :7.DV'f iyyA 6, g-^^-^r 
(EM7 4 9) O'&gg 



wo 02/14338 



PCT/JPOO/05503 




EWI749 

EM7 2 1 (18. Omg, 0. 0 2 6 2 mm o 1 ) ©T-tr h ij ( 
2. 6mL) ^^(r, N, N- i^-T V:/o hVl/i5^;l/T $ > ( 4 5 . 6jiL, 
0. 2 6 2mmol)tl, 1 Q - i^Zfa^E'ftl y i5 B . 9/zL. 0. 26 
2mmo 1) ^mma^. 8 0 "CT" 3 QmmM^hfco TLCT'i^Ee^T<£-]^ 

-T7ic^^= 2 0:1:0. 1 ] bT. ^^Yfc'^'^EM? 49 (14. 9mg 

EM74 9:m. p. :132-134''C;IR(KBr) i^:3448 
. 1, 2929. 3, 1700. 9. 1629. 6, 1459. 8. 1375 
. 0, 1319. 1, 1267. 0, 1166. 7, 1126. 2. 1081 
. 9, 1049. 1. 1016. 3 cm-' ; HRMS (FAB) m/z : Its: 
itCssHioo NO.aB r 2 CM + H] * 112 6, UMiS 1 1 2 6 

mmm 3 0 • 

7= (1 2-bKn^i/) -f= [1 2- (h Kn^i/ynh';U) ] - 1 2-Ti 
y-8. 9 -if7jc->^i- KxU XDv-r i/>A 6, 9-'^$'y:J'-;t' (E 
M7 5 0 ) ©-^6^ 



wo 02/14338 



PCT/JPOO/05503 




EM750 



EM743 (15. 5m g, 0. 023 1 mm o 1 ) (Ds.^ J -)h (2. 
3mL) ^^{w, ^fb^ U :7*f' > ( I V) (10. Omg. 0. 0 6 9.4 mm 
o 1 ) i:7K^fkl5 9^:^ ^'J•^7i^(10. 5m g, 0. 27 Tmmo 1)^0 
•CTSn^> 4i^r^1fi^bfCo TLC-T?HCC*^7^5S^bfca. T-trhV (0. 
5mL) ^ilDx.KE&^1¥±U St&^{ifi&flJ^^7k-|&fD^^7lc^-M> U A 
7K^?S (1 : 1 v/v) -e^^L. i^i^nnyj^^TlAfflbTto ^^M^^F^' 

— T7K^?^=.l 0 : 1 : 0. 1 ] bT. ^Hlfc-^*^ EM 7 5 0 ( 1 3 . 4m g 

EM750:m. p. :104-107°C;IR(KBr)v:3448 
. 1, 2971. 8. 2935. 1, 17 29. 8, 1629. 6, 1457 
. 9. 1378. 9. 1259. 3. 1166. 7, 1114. 7, 1078 
. 0, 1 0 3 9, 4, 1 0 1 6. 3 cm-' ; HRMS (F AB) m/z : lt# 
fltCsdHsoNz OioNa [M + Na] * 6 7 9. 4 1 4 5. ^Silfit 6 7 9. 4 
117 

##0»J3 

7= (3' -N-yf-^U) -X (1 2-hFn^'» - [ 1 2 -. ( 1 - h K 
n^i/3^a ] -12-:r^V-8. 9 --if7jc- i/a- U Xo-^^T 5/ • 
>A 6. 9 -^^-y^-iU (EM 7 0 6 ) ©-^^ 



wo 02/14338 



PCT/JPOO/05503 




EM 706 

EM 70 1 (508. Omg, 0. 70 1mmol)©v'^7nn^:$^>( 
2 4. 0 m 1 ) ^m^. HitHiS (508, Omg. 1.136 mm o 1) ^ 

m^. mux- 4 o^mwhtco TLc-ciRm^T^mmLtcm. ^mmtmu 

^it7K-g&^^^7K^-^hU^A7K^?^ (1 : Iv/v) T'^^b. i^^nn 

a;}-^;^i. : ;>f y : TV^r— T7jc^^= 1 0 : 0. 5:0. 0 1 ] bT> 
Miarfc^^EMTO 6 (7 1. 6mg. 1 6 9^. Sfe^J}^) ^n±o 

EM 706: m. p. :176-179"C;IR(KBr)v:3468 
, 2966. 2926, 2852,. 2360, 1736, 1718, 1558 
, 1 4 6 2, 1 3 7 9. 1 2 4 6, 1 1 6 5, 1 1 2 6. 1 0 9 9 , 1 0 7 6 
, 1 0 3 8, 1 0 1 6 cm"* ; HRMS (FAB) : tf^ft C asHseNO 1 1 C 
M+H] ^ 6 4 2. 3-8 5 3, ^Mit 6 4 2. 3 8 6 6 ' 

mmmz i 

5= (3' -N-yf-;U) -7^ Cl 2 - (1 - b Fn4^i/yah';b) ] - 8, 9 
-il7jc->'^- Kxi;xn-7^i/>A 6. 9 ^ 'ir ^ (E M 7 5 1 ) 



4. 2 



wo 02/14338 



PCT/JPOO/05503 




EAA751 



EM 7 0 6 ( 3 8. Smg, 0 . 0 6 0 5 mm o 1 ) 3^ y -;U ( 3 . 
OmL) 7jc^{b(5-5^-^ b U '^A (2 2. 9mg, 0. 6 0 5 mm o 

1) ^o'cTSnx.. immmwhtzo TLC-vi^nL^^T^mmLtc^. r-th 

y (0. 5mL) ^jra^St&^l^ihU SJS^K{il§^:fei^7K-i&fD^^7jc^f- 
h U 't'ATlc^'^ ( 1 : 1, v/v) -e^S^U i^i^aa^ 37>-ef6ail;y-Co ^ 

-Jl : T V^— T7jc^^^= 15:1:0. 1] bT. U^it^^^EUl 5 1 ( 
3 1. 4mg. iR^8 1%. Sfet^^) ^#/Co 

EM 751 :m. p. : 123-125 °C; IR (KBr) y: 3504 
. 0, 3 4 4 8. 1, 2 9 7 1. 8. 2 9 3 5. 1, 1 7 2 9. 8, 1 6 6 4 
. 3, 1 5 9 4. 8. 1 4 5 7. 9, 1 3 7 8. 9. 1 3 4 4. 1, 1 2.8 5 
1, 1186. 7, 1126. 2, 1078. 0, 1041. 4. 1016 
. 3 cm-' : HRMS (FAB) m/z : t^#^£C 33H58NO n [M+H]. 
6 4 4. 3 9 8 7, ^Mltt 6 4 4. 4 0 1 1 

mmms 2 

7= (3 -0-:J^5i?y -^^l') -7^ (3' -N- - 8, 9-^7jc-i/i 
- Kaiij:^n^?-r i/:/A 6. 9 -^i (EM 7 5 4 ) O-^^ 



wo 02/14338 



PCT/JPOO/05503 




EM754 



EM703 (1 32. 4mg. 0. 18 9mmo 1) (Di^ ^JV^^Jl^l^T 
^ K (3. 8mL) p - • — 7K?n1^ ( 5 3 . 9 m 

g. 0. 2 8 3 mm o 1) 5 0 'CT 6 ^^^#b7to T L Cr'SCi>^ 

15:1:0. 1 ] bT. ^S^ffc-^tlEM? 5 4 (5 0; 2mg. IR^4 9 

EM 754: m. p. :21.8-221°C;IR(KBr)v:3432 
. 7, 2 9 6 9. 8, 2 9 2 7. 4. 2 8 5 8. 0, 1 7 0 8. 6, 1 6 2 9 
. 6, 1457. 9, 140 5. 9, 1380. 8. 1319. 1, 1270 
. 9. 1232. 3, 1130. 1. 1078. 0, 1039. 4cm-' ;H 
RMS (FAB) m/z ft»Hit C 28H43N O » Na [M + Na] ^ 5 6 6. 
3 3 0 5 , 5 6 6.3 3 1 1 



wo 02/14338 



PCT/JP00/05S03 



^ ^ CD ^ ffi 
1 . TfS— ISs^ C I ] 




2. x(3' -N-;^5^^l/) -8. 9-ilzR-->a..- KJ^'J::^^cr"T-r->> 
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MAnRnnvnuc » ahtam prokiisiftic AGENTS 

This application is a continuation-in-part of copending US application Serial 
No. 07/682,836, filed on April 9. 1991. 

Tpf'HM'fiAl FIgLD 

This invention relates to novel macrocyclic lactam derivatives of eiythromydns 
A. B, C and D and pharmaceutical compositions containing these compounds, as 
well as the use thereof in treating gastrointestinal disorders and In facllltallng the 
placement of diagnostic and therapeutic Instaimentatlon into the proximal small 
Intestine. The Invention also relates to processes for preparing these compounds 
and synthetic intermediates employed therein. 



RAnkfiROUNn OF THF INVFNTION 

The primary function of the alimentary or gastrointestinal (Ql) trad Is to provide 
the body with a balanced supply of water, electrolytes and nutrients. In order for 
this to be achieved, food must be moved along the Gl tract at an appropriate rate for 
digestion, absorption and secretion to take place. Food is nonnally transported 
through the Gl tract in a well-coordinated manner by propulsive movements which 
are mediated by clusters of smooth muscle contractions known as migrating 
myoelectric complexes. In a process commonly referred to as peristalsis. 

Defects in the normal motility pattern can lead to the development of chronic, 
painful and debilitating disonJers. For example, an incompetent or weak lower 
esophageal sphincter may result In frequent reflux of ingested food from the 
stomach Into the esophagus which may lead to esophagltls. ProWnetlc agents 
(also called motility-enhancing agents) are useful In treating reflux esophagltls 
because they (a) Increase the pressure of the lower esophageal sphincter, thereby 
inhibiting reflux; (b) increase the force of esophageal peristalsis to facilitate 
clearance of food from the esophagus into the stomach: and (c) increase gastric 
emptying, thereby further decreasing the mass available for reflux. 

There is a need, however, for improved prokinetic agents in the treatment of 
this disorder. Presently used cholinergic drugs such as bethanechol and 
dopamine receptor blocking agents such as metoclopramide may exhibit serious 
disadvantages. Bethanechol. for example, should be avoided by elderly patients 
while metoclopramide has a narrow therapeutic index, pronounced central nervous 
system (CNS) side effects and is known to stimulate prolactin release. 
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Patrents suffering from other GI motlllty-related disorders such as delayed 
gastric emptying, diabetic gastr«paresls. anore^a. gall bladder ^as^ surg.cal^ 
induced ac^namlc Ileus and chronic constipation (colomc .nert.a) may also i^eneftt 
from treatment with proWnetic agents. In addition, proklnetc agents ^^d .n the 
placement of diagnostic and therapeutic instrumerrtation. such as dunng the 
insertion of enteral feeding tubes into the proximal small intestme. 

Another, .ess common but very painful and disruptive G. -t^^^^^^^^^^^^^ 
ohronic intestinal pseudoobstruction. Patients who are severely a«l'^ed w.th this 
problem cannot tolerate oral feedings and require '<^^' P^'^^'^J^^^^ 
Metochlopramide and bethanechollne are also used In the t««»m«'« f ^ 
disorder but often with disappointing results. ProWnetlc agents «,uld not on^ be 
useful in alleviating the distress assodated wfth this disorder, bu^^also In severe 
cases could be used to facilitate treatment by decompression of the "PPf^G'J^^ 
by nasogastric tubal aspiration. Increased gastric motility brought about by the use 
of a proWnetic agent has been shown to facilitate the placement of the necessary 

tubes into the intestine. «^amni£» 
Macrocydic lactone (macrollde) proWnetIc agents are known. For example 
J.S. Gidda etaL, In European Patent Application No. 0349100. published January 
3 1990. disclose 12-membered macrolides for use as gastrointestinal motLty 
e;hanc;rs. S. Omura and Z. Itoh. In U.S. Patent No. 4.677.097. issued June 30. 
1987 European Application No. 215.355. published March 25. 1987. and 

Eurl^^ Applicatl!,n No. 213.617. published March 11. 1987. disclose denvafves 
of erythromycins A. B. C and D which are useful as stimulants of digestive tract 
contractile motion. However, the compounds of these references are distinct from 
those of the present invention, in which novel lactam derivatives of the 
erythromycins are disclosed which possess an unexpected degree of prokinetic 
activity. 

Rl IMMARY ^ FTHF 'MVFNTION 

in one aspect of the present invention are provided macrocyllc lactam 
prokinetic agents of formula (I) 
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and pharmaceutically acceptable salts thereof wherein the dotted line is an 
optional bond. In formula (I), A is selected from 




where a wavy line represents a bond having either steric orientation. 

R1 and r2 In formula (!) may independently be selected from hydrogen, 
loweralkyi, halo-substituted loweralkyl, cyano-substituted loweralkyK hydroxy- 
substituted loweralkyl, loweralkenyl» loweralkynyl, lower cycloalkyi, lower 
cycloalkylmethyl and benzyl. 

r3 in formula (I) may be absent or, if present, selected from loweralkyl, 
loweralkenyl, loweralkynyl and benzyl and accompanied by a pharmaceutically 
acceptable counterion so as to form a quaternary ammonium salt. 

r4 in formulae (1) and (III) may be hydrogen or. taken together with r6, may 
form an ether bridge. 

r5 in formula (I) may be -OH. or -0R1 0, wherein RiO js selected from 
loweralkyl, loweralkanoyi and -S(0)2CH3, or. taken together with r6 and the 
carbons to which they are attached, may form a cyclic carbonate. 

r6 in formula (I) may be hydrogen. -OH, or -OR^ ^ wherein R^ ^ is selected 
from loweralkyl, loweralkanoyi and -S(0)2CH3; or. taken together with R*. may 
form an ether bridge; or. taken together with r5 and the carbons to which they are 
attached, may form a cyclic carbonate. 

r7 In formula (I) may be either hydrogen or methyl. 
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r8 in formula (I) may be hydrogen or loweralkyL 
r9 in formula (I) may be hydrogen or hydroxy. 



In another aspect of the present invention are provided synthetic processes for 
preparing the compounds of the invention, as well as novel intermediates of 
formulae (V) and (VI) 




useful therein wherein r6 is -OH or hydrogen, is hydrogen or methyl, r8 is 
hydrogen or loweralkyi and r9 is hydrogen or hydroxyl. The lactam compounds of 
the invention may be prepared directly from such Intermediates, as by inducing ring 
closure of the amine alcohol of formula (V) or by an epoxide opening and 
spontaneous cyclization of the epoxide of formula (VI). Alternatively, the epoxide 
intermediate may first be converted to an azido alcohol and then reduced to the 
above amine alcohol before ring closure is induced. 

In a further aspect of the present invention are provided pharmaceutical 
compositions for stimulating contractile motion of the gastrointestinal tract 
comprising a therapeutically effective amount of a compound of the invention and a 
pharmaceuticaliy acceptable carrier. 

In yet another aspect of the present Invention is provided a method of treating 
disorders characterized by Impaired gastrointestinal motility such as esophageal 
reflux, diabetic gastroparesis. pediatric gastroparesis. postoperative paralytic ileus, 
intestinal pseudoobstruction, gallbladder stasis, anorexia, gastritis, emesis and 
chronic constipation, comprising administering to a human or lower mammal in 
need of such treatment a therapeutically effective amount of a compound of the 
Invention. In a related aspect, the present invention provides a method of 
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facilitating the placement of diagnostic and therapeutic instrumentation, such as 
enteral feeding tubes, into the proximal small intestine comprising administering to 
a human or lower mammal In need of such treatment a therapeutically effective 
amount of an inventive compound. 



The present invention comprises novel compounds of formula (I) and the 
pharmaceuticaliy acceptable salts thereof which are gastrointestinal prokinetic 
agents. The compounds of the present invention did not exhibit antibacterial 
activity in in vitro screening assays. These compounds are synthetic lactam 
derivatives of erythromycins A through D; accordingly, substituents and of 
the formulae herein are initially determined, as shown below, by the particular 
erythromycin used as starting material: 



However, such lactams may be further derivatized, using well-known synthetic 
methodology, to obtain compounds of the invention having other substituents R^ as 
well. 



DETAILED DESCRfPTIQN QFTHE INVENTION 



Erythromycin 

A 
B 
C 
D 



Resulting 

-OH 
hydrogen 

-OH 
hydrogen 



Resulting R^ 

methyl 
methyl 
hydrogen 
hydrogen 
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One class of compounds of the present invention, formed when A of formula (I) 
is a group of formula (II), may be represented by the formula 




Another class of compounds of the Invention, formed when A is a group of 
formula (III) in which is hydrogen, may be represented by the formula 




wherein, as elsewhere throughout this application, a wavy line represents a bond 
having either steric orientation. 

A corresponding subclass of compounds of the invention occurs when of 
fonnula (III), together with r6 forms an ether linkage; these compounds may be 
represented by the formula 
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(Ic) 



Yet another dass of compounds of the present invention, formed when A is a 
group of formula (IV), may be represented by the formula 



Representative compounds of the present invention include 
[2B-(2B^3a^4B^5B^8B^9S^10S^11B^12B*)]-9-[(2.6-Dideoxy-3-C-methyl-3-O• 
methyl-a-L-rlbo-hexopyranosyl)oxy]-5-ethyl-3.4-dihydroxy-2.4.8. 1 0,1 2. 1 4- 
hexamethyl-11-[[3,4,6-trideoxy-3-(dimethylamino)-^D-xylo-hexopyranosyl]oxy]-6- 
aza-15-oxabicyclo[10.2.1]pentadec-14-en-7-one ("erythromycin A lactam enol 
ether"); 

[2B-(2B*.3S*.4S*.5B*,8B*.9a*.10S*J1B*.12a*)]-9-[(2.6-Dldeoxy-3-C-methyl-3-O- 
methyl-a-L-ribo-hexopyranosyl)oxy]-5-ethyl-3-hydroxy-2,4,8.1Q,12,14-hexamethyi- 
1 1 -I[3,4.6-trideoxy-3-(dimethylamino)-p-D-xylo-hexopyranosyl]oxy]-6-a2a-1 5- 
oxabicyclo[10.2.1]pentadec-14-en-7-one ("erythromycin B lactam enol ether"); 




(1 d) 
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I2H-(2a*.3B*.4a*.5a*.8B*.9S*.10S*.11B*.12a*)]-9-[(2.6-Dideoxy-3-C-methyl-30- 

methyl-a-L-ribo-hexopyranosyl)oxy]-5-ethyl-3.4-dihydroxy-2.4.8.10.12.14- 

hexamethyl-1l-t[3.4,6-trideoxy-3-(methylamlno)-p-D-xylo-hexopyranosylJoxy]-6- 

aza-1 5-oxabicyclo[1 0.2.1 Jpentadec-l 4-en-7-one; 

[2H-(2a*.3B*.4B*.5B'.8fi*.9S*.10S*.11B*.12a*)]-9-l(2.6-DldG0xy-3-C-methyl-3O- 
methyl-a-L-ribo-hexopyranosyl)oxyJ-5-ethyl-3.4^ihydroxy-2,4,8,1 0,1 2,14- 
hexamethyl-11-[[3,4,6-trideoxy-3-(ethylmethylamino)-p-D-xylo-hexopyranosyl]oxy]- 

S-aza-l 5-oxabicydo[1 0.2.1 Jpentadec- 
14-en-7-one; 

[2a-(2B'.3B*.4B'.5B*.8B*.9S*.10S*,11B'.12B*)]-9-[(2.6-Dideoxy.3-C-methyl-3<)- 

methyl-a-L-ribo-hexopyranosyl)oxy]-5-ethyl-3.4-dihydroxy-2.4,8.10.12,14- 

hexamethyl-11-[[3.4.6-trideoxy-3-(methyl(2-propenyl)amino)-p-D-xylo- 

hexopyranosylJoxy].6-aza-l5-oxabicyclo[10.2.1]pentadec-14-en-7-one: 

[2a-(2B'.3a*.4B*.5B*.8B*.9S*.10S*.11B*.12B*)]-9-[{2.6-Dideoxy-3-C-methyl-3-O- 

methyl-a.L-ribo-hexopyranosyl)oxyl-5-ethyl-3.4-dlhydroxy-2.4.8.10,12,14- 

hexamethyl-11-[[3.4.6-trideoxy-3-(dimethyl(2-propenyl)ammonium)-p-D-xylo- 

hexopyranosyI]oxy]-6-aza-1 5-oxabi-cyclo[1 0.2.1 Jpentadeo-1 4-en-7-one bromide: 
[2B-(2a*.3a*.4B*.5B*.8B*.9S*.10S*.1ia*.12B*)l-9-[(2.6-Dldeoxy-3-C-methyl-3-O. 
methyl-a-L-ribo-hexopyranosyl)oxyh5-ethyl-3,4-dlhydroxy-2.4.8.10,12.14- 
hexamethyl-11-It3.4.6-trideoxy-3-(dlmethylamJno)-p-D-xy1o-hexopyranosyl]oxy]-6- 

aza-l 5-oxabicyclo[1 0.2. 1 ]pentadec-1 4-en-7-one 1 3-0. 1 4-O-carbonate ; 
tia-(1B*2a*.3B*.4B'.5a*.8B*.9S*.10S*.11B*.12B',14a*)]-9-[(2.6-Dideoxy-3-C- 
fnethyl-3-0-methyl-a-L-ribo-hexopyranosyl)oxy]-5-ethyl-3.4-dihydroxy- 
2.4.8.1 0.1 2,1 4-hexamethyl-1 1 .t[3.4.6-trideoxy-3-(dimethylaniino)-p-D-xylo- 
hexopyranosyl]oxyl-6-a2a-15-oxabicyclo[1 0.2.1 ]pentad©can-7-one; 
[1B-(1B*.2a*.3B'.4B*.5a*.8B*.9S*.10S*.11B*.12B*J4S>9-[(2.6-dideoxy-3-C- 
methyl-3-0-methyl-a-L-ribo-hexopyranosyl)oxy]-5-ethyl-3-hydroxy-2,4,8.1 0.1 2,14- 
hexamethyl-11-[[3,4,6-trideoxy-3-(dimethylamino)-p-D-xylo-hexopyranosylloxy]-6- 

aza-l 5,1 6-dioxatricycloI1 0.2.1 .1 1 .4] pentadecan-7-one: 

[3a-(3B*.4S'.5S*.6B'.7B*.9S*.1ia*.12a*.13B*.14B*)l-4-I(2.6-dideoxy-3-C.methyl- 
3-0-methyNa.L-ribo-hexopyranosyl)oxyl-1 4-ethyI-7, 1 2. 1 3-trihydroxy-3.5.7.9.1 1.13- 
hexamethyl-6-[t3.4,6-trideoxy-3-(dimethylamino)-p-D-xylo- 
hexopyranosylloxylazacyclotetradecane-2.10-dione ("erythromycin A lactam"); 
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[2B-(2a^3B^4H^5a^8B^9s^1 os\i 1 a^ 1 2B*)]-9-[(2,6.Dideoxy-3-c.^^^^ 

ribo-hexopyranosyl)oxy]-5-ethyl-3.4-dihydroxy-2,4.8, 1 0, 1 2, 1 4-hexamethyl-1 1 - 

[[3.4,6-trideoxy-3-(dimethylamino)-p-D-xylo-hexopyranosyl]oxy]-6-aza-15- 

oxabicyclo[10.2.1]pentadec-14-en-7-one ("erythromycin C lactam enol ether); 

t2B-(2B^3B^4a^5B^8B^9S^10S^11B^12B*)^9-[(2.6-Dideoxy.3-C-methy^a-L- 

ribo-hexopyranosyl)oxy]-5-ethyl-3.4-dihydroxy-2,4.8,10,12,14-hexamethyl-11- 

[[3,4.6-trldeoxy-3-(ethylmethylamino)-p-D-xylo-hexopyranosylloxy]-6-a2a-l5- 

oxabicyclo[1 0.2.1]pentadec-1 4-en-7-one; 

[2a-(2a*.3S*,4S*.5a*.8B*,9S*.1 0S*,1 ia*.1 2a*)]-9-I(2,6-Dideoxy-3-C-methyl-a-L- 
ribo-hexopyranosyl)oxy]-5-ethyl-3-hydroxy-2,4.8,10.12,14-hexamethyM1-[[3,4,6- 
trideoxy-3-(dimethylamino)-p-D-xylo-hexopyranosyl]oxyl-6-aza-15- 
oxabicyclo[1 0.2.1 ]pentadec-14-en-7-one ("erythromycin D lactam enol ether*): 
[2B-(2a^3S^4S^5a^8B^9S^1 0S*.1 1B*.1 2B*)]-9-[(2.6-Dideoxy-3-C-methyl-a-L- 
ribo-hexopyrartosyl)oxy]-5-ethyl-3-hydroxy-2,4,8.1 0,1 2 J 4-hexamethyM 1 -I[3,4.6- 
trideoxy-3-(ethyimethylamino)-p-D-xylo-hexopyranosyl]oxyl-6-aza-15- 
oxabicyclo[l 0.2. 1 ]pentadec-l 4-en-7-one; 

[2B-(2B^3B^4a^5B^8B^9S^10a^11a^12B*)^9-I(2,6-Dldeoxy-3-C-methyl•3-O- 
methyl-a-L-nbo-hexopyranosyl)oxyJ-5-ethyl-3,4-dihydroxy-2,4,6.8,1 0,1 2.1 4- 
heptamethyl-11-[[3,4,6-trideoxy-3-(dimethylamino)-3-D-xylo-hexopyranosyl]oxy]-6- 
aza-1 5-oxabicycloI1 0.2. 1 ]pentadec-l 4-en-7-one ; 

I2R-[2R^3R^1R^2S*),6R^7S^8S^9R^10R*l]-7-[(2,4.6-Trideoxy-3-C-methyl-3-O- 
methyl-a-L-ribo-hexopyranosyl)oxyl-3-(1 ,2-epoxy-1 -methylbutyl)-2,6,8, 1 0, 1 2- 
pentamethyl-9-[[2-0-aoetyl-3,4,6-trideoxy-3-(dlmethylamino)-p-D-xylo- 
hexopyranosyl]oxy]-4,13-dioxabicyclo[8.2.1]tridec-12-en-5-one; 
[2R-(2R\3R*.4R*,5R*.8R*,9S*,10S*,11R*,12R*)]-9-[(2.4,6-Trideoxy-3-C-methyl-3- 
Omethyl-a-L-ribo-hexopyranosyl)oxy]-5-ethyl-3,4-dihydroxy-2.4.8,10,12.14- 
hexamethyl-11-[[3,4,6-trideoxy-3-(dimethylamino)-p-D-xylo-hexopyranosyl]oxy]-6- 
aza-l 5-oxabicyclo[1 0.2.1 lpentadec-1 4-en-7-one; 

[2R-(2R^3R^4R^5R^8R^9S^10S^11R^12R*)^9-[(2,4,6-Trideoxy-3-C-methy^3- 
O- methyl-a-L-ribo-hexopyranosyl)oxy]-5-ethyl-3,4-dihydroxy-2,4,6,8. 10.12.14- 
heptamethyl-11-[[3.4.6-trideoxy-3-(dimethylamino)-p-D-xylo-hexopyranosylloxy]-6- 
aza-1 5-oxabicyclo[1 0.2.1 ]pentadec-1 4-en-7-one; 

[2R-(2R*,3R*,4R*,5R*,8R*,9S*.1 OS*, 1 1 R*. 1 2R*)]-9-[(2.6-Dideoxy-3-C-methyl-3-0- 
methyl-a-L-ribo-hexopyranosyl)oxyl-5-ethyl-3,4-dihydroxy-2,4,8. 1 0, 1 2, 1 4- 
hexamethyl-1 1 -[[3,4.6-trideoxy-3-{n-butylmethylamino)-p-D-xylo- 
hexopyranosylJoxyJ-S-aza-l 5-oxabicyclo[l 0.2. 1]pentadec-l 4-en-7-one ; 
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[2R-(2R*.3R*.4R*,5R*.8R*.9S*.10S*.11R*.12R*)]-9-I(2.6-Dideoxy-3.C-methyl-3-O- 
methyl-a-L-ribo-hexopyranosyl)oxy]-5-ethyI-3,4-dihydroxy-2.4.8.1 0,1 2, 1 4- 
hexamethyl-1 1 -[[3,4.6-trideoxy-3-(n-propylmethylamino)-p-D-xylo- 
hexopyranosylloxy]-6-aza-1 5-oxabicyclot1 0.2. 1 ]pentadec-1 4-en-7-one ; 
[2R-(2R*.3R'.4R*.5R*.8R*.9S*,10S*,11R*.12R*)]-9-[(2.6-Dideoxy-3-C-methyl-3-O- 
methyl-a-L-ribo-hexopyranosyl)oxy]-5-ethyl-3,4-dihydroxy-2.4,8,1 0,1 2.1 4- 
hexamethyl-1 1 -t[3.4.6-trideoxy-3-(/-propylmethylamino)-p-D-xyio- 
hexopyranosyI]oxyl-6-a2a-1 5-oxabicydo[1 0.2.1]pertadec-1 4-en-7-one: and 
[2R-(2R'.3R'.4R*.5R*.8R*.9S*.10S*.11R*12R*)]-9-[(2.6-Dideoxy-3-C-methyl-3-O- 
methyl-a-L-ribo-hexopyranosyl)oxy]-5-ethyl-3.4-dihydroxy-2,4.8,1 0.1 2.1 4- 
hexamethyl-1 1 -[[3,4,6-trideoxy-3-(Abutylmethylamino)-p-D-xylo- 
hexopyranosylloxy]-6-aza-1 5-oxabicyclo[1 0.2. 1 Jpentadec-1 4-en-7-one ; 

as well as pharmaceutically acceptable salts thereof. 

Preferred compounds of the present invention include 
t2a-(2a*.3fi*.4a*,5H*.8a*.9S*.1 0S*.1 ia*.1 2a*)l-9-l(2.6-Dideoxy-3-C-methyl-3-0- 
methyl-a-L-ribo-hexopyranosyl)oxy]-5-ethyl-3.4-dlhydroxy-2,4,8,10.12.14- 
hexamethyl-11-p.4,6-trldeoxy-3-(dlmethylamlno)-p-D-xylo-hexopyranosyl]oxyl-6- 
aza-15-o)»bl<ycloI10.2.1Jpentadec-14-en-7-one ("erythromycin A lactam enol 
ether): 

[2a-(2a*.3a*.4S*.5a*.8a*.9S*.10S*.1ia*.12a*)]-9-((2.6-Dideoxy-3-C-methyl-3-O- 
methyl-a-L-ribo-hexopyranosyl)oxy]-5-ethyl-3-hydroxy-2.4,8,10,12,14-hexamethyl 
1 1 -[I3.4,6-trideoxy-3-(dlmethylamlno)-p-D-xylo-hexopyranosyl]oxy]-6-aza-1 5- 
oxabicyclo[10.2.1lpentadec-14-en-7-one ("erythromycin B lactam enol ether*); 
[2a-(2a*.3a*.4a*.5a*.8a*.9S*.10S*.1ia*.12a*)]-9-[(2.6-Dideoxy-3-C-methyl-3-O- 
methyl-a-L-ribo-hexopyranosyl)oxy]-5-ethyl-3.4-dihydroxy-2,4.8,1 0,1 2,1 4- 
hexamethyl-11-[[3,4,6-trideoxy-3-(methylamino)-p-D-xylo-hexopyranosyl]oxyl-6- 
aza-15-oxabicyclo[10.2.1]pentadec-l4-en-7-one; 

[2a-(2a*.3a*.4a*.5a*.8a*.9S*.10S*,1ia'.12a*)]-9-[(2.6-Dideoxy-3-C-methyl-3-O- 
methyl-a-L-ribo-hexopyranosyi)oxy]-5-ethyl-3,4-dihydroxy-2,4,8,1 0,1 2.1 4- 
hexamethyl-l1-[(3,4.6-trideoxy-3-(ethylmethylamino)-p-D-xylo-hexopyranosyl]oxy] 

e-aza-l 5-oxabicyclo[1 0.2. 1 ]pentadec- 
14-en-7-one; 
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I2H-(2B^3B^4B^5B^8B^9S^10S^11B^12B*)^9-I(2.6-Dldeoxy.3-C-m^^ 
methyl-a-L-ribo-hexopyranosyl)oxy]-5-ethyl-3.4-dihydroxy-2,4,8>1 0,1 2,1 4* 
hexamethyl-11-[I3,4,6-trideoxy-3-(dimethyl(2-propenyl)ammonium)-|J-D-xylo- 
hexopyranosyl]oxy]-6-aza-1 5-oxabi-cyclo(1 0.2. 1 ]pentadec-1 4-en-7-one bromide; 
[2a-(2B^3B^4B^5B^8B^9S^10S^11B^12B*)]-9-[(2.6-Dideoxy-3-C-methyl-3-O- 
methyl-a-L-ribo-hexopyranosyl)oxy]-5-6thyl-3,4-dihydroxy-2,4,6,8,1 0.1 2,1 4- 
heptamethyl-11-[[3,4,6-trideoxy-3-(dimethylamino)-P-D-xylo-hexopyranosyl]oxy]-6- 
aza-l 5-oxabicyclo[l 0.2. 1 ]pentadec-1 4-en-7-one; 

[2R-(2R*,3R*,4R*,5R*,8R*,9S*,1 0S*,1 1 R*, 1 2R*)]-9-[(2,4.6-Trideoxy-3-C-methyl-3- 
0-methyl-a-L-ribo-hGxopyranosyl)oxy]-5-ethyl-3,4-dihydroxy-2,4,8, 1 0, 1 2, 1 4- 
hexamethyl-11-[[3,4,6-trideoxy-3-(dimethylamino)-p-D-xylo-hexopyranosyl]oxy]-6- 
aza-1 5-oxabicyclo[1 0.2.1 ]pentadec-1 4-en-7-one; 

[2R-(2R^3R^4R^5R^8R^9S^10S^11R^12R*)]-9-[(2,4,6-Trideoxy-3-C-methyl-3- 
0-methyl-a-L-ribo-hexopyfanosyl)oxy]-5-ethyl-3.4-dihydroxy-2.4.6,8, 10,12.14- 
heptamethyl-11-[[3.4,6-trideoxy-3-(dimethylamino)-p-D-xylo-hexopyranosyl]oxy]-6- 
aza-1 5-oxabicyclo[1 0.2. 1 ]pentadec-1 4-en-7-one; and 

t2R-(2R^3R^4R^5R^8R^9S^10S^11R^12R*)]-9.[(2,6-Dldeoxy-3-C-methy|.3-O- 
methyl-a-L-ribo-hexopyranosyl)oxy]-5-ethyl*3.4-dihydroxy-2,4,8, 1 0, 1 2, 1 4- 
hexamethyl-1 1 -[[3.4.6-trideoxy-3-{Abutylmethylamino)-p-D-xylo- 
hexopyranosyl]oxy]-6-aza-1 5-oxabicyclo[1 0.2. 1 ]pentadec-1 4-en-7-one 

as well as pharmaceuticaliy acceptable salts thereof. 

The following terms are used as defined below throughout this disclosure and 
in the appended claims: 

The term '*carboxylate'* as used herein refers to the anion of an organic 
carboxylic acid such as acetic* succinic, citric, lactic, maieic. fumaric, palmitic, 
cholic. pamoic, music. D-glutamic, d-camphoric. glutaric. glycolic, phthalic, tartaric, 
formic, lauric, stearic, salicylic, methanesulfonic, benzenesulfonic, sorbic, picric, 
benzoic, cinnamic and like acids. 

The term "cyano-substituted loweralkyl** as used herein refers to a loweralkyi 
group as defined below which has one hydrogen atom replaced by a cyano 
substituent, as for example cyanomethyl or cyanoethyl. 

The term "halogen" refers to chloro (CI), bromo (Br), fluoro (F) and iodo (I). 

The term "halo-substituted loweralkyl" refers to a loweralkyl group as defined 
below which has one, two or three halogen substituents, as for example 
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fluoroethyl, difluoroethyl, chloromethyl. trifluoroethyl and the like. 

The term "hydroxy-substftuted loweralkyl" refers to a loweralkyl group as 
defined below which has one hydrogen atom replaced by a hydroxy substituent. as 
for example hydroxymethyl or hydroxyethyl. 

The tenri "loweralkanoyl" refers to a substituent of formula r10C{O)- wherein 
rIO is hydrogen or a loweralkyl group as defined below. 

The term "loweralkenyl" refers to straight or branched chain hydrocarbon 
groups containing from two to six carbon atoms and possessing at least one 
carbon-carbon double bond. Examples of loweralkenyl groups include vinyl, allyl. 
2- or 3-butenyl, 2-,3- or 4-pentenyl and isomeric forms thereof. The double bond(s) 
can be in either the cis or the trans configuration. 

The term -loweralkyl" refers to branched or straight chain alkyi groups 
comprising one to six carbon atoms including, but not limited to, methyl, ethyl, 
propyl, fsopropyl, /^butyl, isobutyl, f-butyl, neopentyl and the like. 

The term "loweralkynyl" refers to hydrocarbon groups containing from two to 
six carbon atoms and possessing at least one carbon-carbon triple bond. 
Examples of loweralkynyl groups include ethynyl, propargyl and butynyl. 

The term "lowercycloalkyr refers to cyclic hydrocarbons having three to six 
ring carbon atoms. 

The term "delayed gastric emptying" as used herein refers to a slow 
evacuation of gastric contents into the small intestine not caused by mechanical 
obstniction of the gastric outlet. Patients with severe gastric motor dysfunction may 
be incapacitated from intractable nausea, vomiting and gastric stasis. This may 
lead to failure to thrive in a young patient or to significant weight loss and 
malnutrition in adults, (cf. "Medicine for the Practicing Physician Second Edition", 
ed. J. Willis Hurst, Butterworth Publishers, Boston. 1988. pages 1384-66. 

The term "gastroparesis" refers to paralysis of the stomach. 

The term "intestinal pseudoobstruction" refers to a condition characterized by 
constipation, colicky pain and vomiting, but without evidence of organic obstruction 
apparent at laparotomy (abdominal surgery). 

The term "paralytic or adynamic ileus" refers to obstruction of the intestines 
resulting from inhibition of bowel motility. 

The term "reflux esophagitis" refers to inflammation of the esophagus as a 
result of frequent or chronic backward or return flow of stomach contents into the 
esophagus. 
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By "pharmaceuticaily acceptable salts" is meant those acid addition salts of 
the compounds of of fomiula (I) which are, within the scope of sound medical 
judgement, suitable for use in contact with the tissues of humans and lower 
animals without undue toxicity, irritation, allergic response, and the like 
commensurate with a reasonable benefit/risk ratio, and which are effective for their 
intended use. 

Pharmaceuticaily acceptable salts are well known in the art . For example, S. 
M Berge et al. describe pharmiaceutlcally salts in detail in J. Pharmaceutical 
Sciences, 1977, vol. 66, pages 1-19. Examples of pharmaceuticaily acceptable, 
nontoxic acid addition salts are salts of an amino group formed with inorganic acids 
such as hydrochloric acid, hydrobromic acid, phosphoric acid, sulfuric acid and 
perchloric add or with organic adds such as acetic acid, oxalic acid, maleic add, 
tartaric acid, citric acid, succinic add or malonic acid or by using other methods 
used in the art such as ion exchange. Other pharmaceuticaily acceptable salts 
indude nitrate, bisulfate, borate, formate, butyrate, valerate, 3-phenylpropionate, 
camphorate, adipate, benzoate, oleate, palmitate, stearate, laurate, lactate, 
fumarate, ascorbate, aspartate, nicotlnate, p-toluenesulfonate. camphorsulfonate, 
methanesulfonate, 2-hydroxyethanesulfonate. gluconate, glucoheptonate, 
lactobionate, glycerophosphate, pectinate, lauryl sulfate, alginate, 
cydopentanepropionate, digluconate, dodecylsulfate, ethanesulfonate, 
hemisulfate, heptonate, hexanoate, 2-naphthalenesulfonate, pamoate, persulfate, 
pivalate, propionate, undecanoate salts and the like, and may be prepared 
according to conventional methods. Representative alkali or alkaline earth metal 
salts indude sodium, calcium, potassium, magnesium salts and the like. 
Pharmaceuticaily acceptable counterions for the quatemary ammonium salt 
compounds formed when r3 is present indude haltde, hydroxide, cariboxylate, 
sulfate, phosphate, nitrate, loweralkyi sulfonate and arysulfonate. 

As used herein, the term "pharmaceuticaily acceptable carrier" means a non- 
toxic, inert solid, semi-solid or liquid filler, diluent, encapsulating material or 
formulation auxiliary of any type. Some examples of materials which can serve as 
pharmaceuticaily acceptable carriers are sugars such as lactose, glucose and 
sucrose; starches such as corn starch and potato starch; cellulose and its 
derivatives such as sodium carboxymethyl cellulose, ethyl cellulose and cellulose 
acetate; powdered tragacanth; malt; gelatin; talc; exdpients such as cocoa butter 
and suppository waxes; oils such as peanut oil, cottonseed oil, saffiower oil, 
sesame oil, olive oil, com oil and soybean oil; glycols, such as propylene glycol; 
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polyols such as glycerin, sorbitol, mannitol and polyethylene glycol; esters such as 
ethyl oleate and ethyl laurate; agar; buffering agents such as magnesium 
hydroxide and aluminum hydroxide; alginic add; pyrogen-free waten isotonic 
saline; Ringer's solution: ethyl alcohol, and phosphate buffer solutions, as well as 
other non-toxic compatible substances used In pharmaceutical formulations. 
Wetting agents, emulsiffers and lubricants such as sodium lauryl sulfate and 
magnesium stearate. as well as coloring agents, releasing agents, coating agents, 
sweetening, flavoring and perfuming agents, preservatives and antioxidants can 
also be present In the composition, according to the judgement of the foimulator. 

By a "therapeutically effective amounT of a compound of the invention is 
meant a sufficient amount of the compound to treat a gastrointestinal disorder, at a 
reasonable benefit/risk ratio applicable to any medical treatment. It will be 
understood, however, that the total dally usage of the compounds and 
compositions of the present invention will be decided by the attending physician 
within the scope of sound medical Judgement. The specific therapeutically effective 
dose level for any particular patient will depend upon a variety of factors including 
the disorder being treated and the severity of the disorden activity of the specific 
compound employed; the specific composition employed; the age, body weight, 
general health, sex and diet of the patient; the time of administration, route of 
administration, and rate of excretion of the specific compound employed; the 
duration of the treatment; drugs used in combination or coincidental with the 
specific compound employed; and like factors well known in the medical arts. 

The total daily dose of the compounds of this invention administered to a 
human or other mammal in single or in divided doses can be in amounts, for 
example, of from about 0.01 to about 25 mg/kg body weight or, more usually, from 
about 0.1 to about 15 mg/kg body weight. Single dose compositions may contain 
such amounts or submultiples thereof as make up the dally dose. In general, 
treatment regimens according to the present invention comprise administration to 
a patient in need of such treatment of from about 1 0 mg to about 1000 mg of the 
compound(s) of this invention per day in multiple doses or in a single dose. 

Liquid dosage fomis for oral administration may include pharmaceutically 
acceptable emulsions, microemulsions, solutions, suspensions, syaips and elixirs 
containing inert diluents commonly used in the art such as water. Such 
compositions may also comprise adjuvants such as wetting agents; emulsifying or 
suspending agents and sweetening, flavoring or perfuming agents. 
Injectable preparations, as for example sterile injectable aqueous or 
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Oleaginous suspensions* may be formulated according to the known art using 
suitable dispersing or wetting agents and suspending agents. The sterile 
injectable preparation may also be a sterile injectable solution, suspension or 
emulsion in a nontoxic parenterally acceptable diluent or solvent, as for example 
in solution in 1 ,3-butanediol. Among the acceptable vehicles and solvents that 
may be employed are water. Ringer's solution, U.S.P. and isotonic sodium 
chloride solution. In addition, sterile, fixed oils are conventionally employed as a 
solvent or suspending medium. For this purpose any bland fixed oil can be 
employed including synthetic mono- or diglycerides. In addition, fatty acids such 
as oleic acid may be used in the preparation of injectables. 

The injectable formulation can be sterilized, as for example by filtration 
through a bacteria-retaining filter or by incorporating sterilizing agents in the form 
of sterile solid compositions which can be dissolved or dispersed in sterile water 
or other sterile injectable medium just prior to use. 

In order to prolong the effect of a dmg, It is often desirable to stow the 
absorption of a drug from subcutaneous or intramuscular injection. The most 
common way to accomplish this is to inject a suspension of crystalline or 
amorphous material with poor water solubility. The rate of atisorption of the drug 
becomes dependent on the rate of dissolution of the drug which is, in turn, 
dependent on the physical state of the drug, as for example, its crystal size and 
crystalline form. Another approach to delaying absorption of a drug is to administer 
the drug as a solution or suspension in oil. Injectable depot forms can also be 
made by forming microcapsule matrices of drugs and biodegradable polymers 
such as polylactide-polyglycolide. Depending on the ratio of drug to polymer and 
the composition of the polymer, the rate of drug release can be controlled. 
Examples of other biodegradable polymers include poly-orthoesters and 
polyanhydrides. The depot injectables can also be made by entrapping the drug in 
liposomes or microemulsions which are compatible with body tissues. 

Solid dosage forms for oral administration may include capsules, tablets, pills, 
powders, prills and granules. In such solid dosage forms the active compound 
may be admixed with at least one inert diluent such as sucrose, lactose or starch. 
Such dosage ioms may also comprise, as is normal practice, additional 
substances other than inert diluents, e.g., tableting lubricants and other tableting 
aids such as magnesium stearate and microcrystalline cellulose. In the case of 
capsules, tablets and pills, the dosage forms may also comprise buffering agents. 
Tablets and pills can additionally be prepared with enteric coatings and other 
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release-controlling coatings. 

Solid compositions of a similar type may also be employed as fillers in soft 
and hard-filled gelatin capsules using such exipients as lactose or milk sugar as 
well as high molecular weight polyethylene glycols and the like. 

The active compounds can also be combined in micro-encapsulated form with 
one or more exciplents as noted above. The solid dosage forms of tablets, 
dragees, capsules, pills, and granules can be prepared with coatings and shells 
such as enteric coatings and other coatings well known In the pharmaceutical 
formulating art. They may optionally contain opacifying agents and can also be of 
a composition that they release the active ingredient(s) only, or preferably, in a 
certain part of the intestinal tract, optionally in a delayed manner. Examples of 
embedding compositions which can be used Include polymeric substances and 
waxes. 

The compounds of the present invention may be synthesized by the reaction 
schemes I through VII presented below, in which A and R'^-RS correspond to the 
groups defined with respect to formula (I). However, it should be noted that, prior to 
ring closure and formation of a lactam, r6 in the following schemes is limited to 
hydrogen and -OH. Moreover, it will be observed that certain schemes, such as 
Scheme lA, are useful only where R^ is -OH. 

Scheme I 

Erythromycin A or C is treated with a suitable reagent for acetylating the 2'- 
hydroxyl group, such as acetic anhydride or acetyl chloride, In the presence of a 
suitable base, such as triethylamine, pyridine or DMAP. The resulting 2'-0-acetyl 
compound is converted to a ring-contracted compound of Formula 3 by treatment 
with an appropriate nonaqueous add. such as glacial acetic acid followed by 
treatment with a suitable base, preferably in a polar solvent, as for example 
treatment with potassium carbonate in DMF or ammonium acetate in methanol. 
Alternatively, compounds of Formula 1 are converted directly into the compounds 
of Formula 3 by the procedure described in Scheme 1 A below. 

The compound of Formula 3 Is. in turn, converted to the epoxide of Formula 4 
by treatment with bis[a.a-bis(trifluoromethyl)benzene-methanolato]-diphenyl sulfur 
(l^artin sulfurane). Alternately the hydroxy group on carbon number 13 is activated 
by treatment with a suitable reagent, as for example methanesulfonyl chloride, and 
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the activated ester is displaced to form an epoxide upon treatment with a suitable 
base, as for example sodium or potassium hydroxide or sodium or potassium 
methoxide or t-butoxide, sodium or potassium cart)ohate. The epoxide ring of the 
compound of Formula 4 is then opened to form an azido alcohol of Formula 5 by 
treatment with a nudeophiiic hydrozoic acid derivative, such as sodium azide or 
potassium azide. The azido alcohol is, in turn, converted to an amino alcohol of 
Formula 10 by treatment with a suitable redudng agent, as for example by 
hydrogenation in the presence of a catalyst such as Raney nickel, palladium on 
carbon or platinum oxide, treatment with zinc in acetic acid, or treatment with 
lithium aluminum hydride. The amino alcohol is cydized to form a lactam of 
Formula lA by treatment with a suitable base in a suitable solvent such as 
ammonium hydroxide in methanol or 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU) in 
toluene. 

Scheme lA 

According to scheme lA, which is the preferred scheme for the synthesis of 
compounds of Formula 1 1, the compounds of Formula 1 are reacted in a two-part 
procedure to convert them into compounds of Formula 3. The compound of 
Formula 1 is first treated with a strong organic acid, as for example acetic add, 
dichloroacetic acid, difluoroacetic acid, trichloroacetic acid or glycolic add in a 
polar organic solvent such as methanol, DMF or acetonitrile. The reaction 
intermediate is not isolated, but treated directly with a suitable base such as 
ammonium acetate or potassium carbonate in a suitable organic solvent, such as 
methanol, DMF or acetonitrile, to form the compound of Formula 3. Prefen^ed 
reagents are dichloroacetic acid in acetonitrile, followed by potassium carbonate in 
an aqueous mixture of acetonitrile and methanol. The compounds of Formula 3 
are then converted to epoxides of Formula 4 by the methods described above in 
reaction scheme L These epoxides are subsequently treated mth an amine, as for 
example ammonia or methylamine and preferably in a polar solvent, to afford the 
compounds of Formula 11, More preferably, the compounds of Formula 4 are 
treated with a methanolic solution of the appropriate amine. 

Scheme H 



2 -0-Acetyl erythromycin (A, B, C or D) is treated with a suitable reagent for 
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protecting the 4"-hydroxyl group, such as benzyloxycarbonyl chloride, in the 
presence of a suitable base, such as dimethylaminopyridine. The reaction is 
carried out in an inert solvent such as methylene chloride and preferably at a low 
temperature, more preferably at -25'C. to afford a 2'-0-acetyl-4"-O- 
benzyloxycarbonyi erythromycin derivative. This compound is optionally treated 
with methanol to remove the acetyl group and is treated sequentially with a suitable 
nonaqueous acid, such as glacial acetic acid, and a suitable base, such as 
potassium carbonate in DMF or ammonium acetate In methanol, to afford a 
compound of Formula 6. A compound of Formula 6 is optionally treated with a 
suitable reagent for reacetylating the 2'-hydroxyl group and is treated with a 
suitable oxidizing agent such as N-chlorosuccinimide/dimethyl sulfide/triethylamine 
or tetrapropylammonium perruthenate/N-methylmorpholine N-oxide to give a 
ketone of Formula 7. If the acetyl group is present It is removed with methanol, and 
the protecting group on the 4"-hydroxyl group Is removed (preferably by 
hydrogenolysls. if the protecting group is CBZ) to give a compound of Formula 8. 

The ketone of Formula 8 is converted to an oxime of Formula 9 by treatment 
with hydroxylamine in the presence of a suitable base such as triethylamine. The 
oxime of Formula 9 is reduced under suitable conditions, as for example 4 
atmospheres of hydrogen over a catalyst such as Raney ni(*el to afford a mixture 
of stereoisomers of the amino compounds of Formula 10 (in which the amino bond 
is shown as a wavy line to represent both steric orientations). One isomer of the 
amino compound is cyclized to a lactam of Formula 1 1 by treatment with a suitable 
base in an appropriate solvent, as for example ammonium hydroxide in methanol 
or DBU in toluene. 

Sfiheme III 

According to reaction scheme III. an erythromycin lactam of Formula tt is 
treated with iodine and light in the presence of a suitable base, such as sodium 
acetate, to afford a N-demethyi derivative of Formula 12. A compound of Formula 
12 is, in turn, treated wth a suitable alkylating agent such as allyl bromide to afford 
a compound of Formula 13. Alternatively, a compound of Formula 12 is treated 
with an appropriate aldehyde to give an imine which is reduced (preferably in situ) 
by hydrogenation in the presence of a suitable catalyst as for example, palladium 
on carbon, to afford a compound of Formula 13. The compounds of Formula 13 are 
treated with Iodine and light in the presence of a suitable base, for example sodium 
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acetate, to afford the N-demethyl derivative of Formula 14. A compound of 
Formula 14 is, in turn, treated with a suitable alkylating agent such as allyl bromide 
to afford a compound of Formula IS. Alternatively, a compound of Formula 14 is 
treated with an appropriate aldehyde, as for example acetaldehyde, to give an 
imine which is reduced (preferably in situ) by hydrogenation in the presence of a 
suitable catalyst, as for example palladium on carbon, to afford a compound of 
Formula 15. 

Other alkylating agents which may be used in preparing compounds of 
Formula 13 and Formula IS are loweralkyi halides such as ethyl bromide, halo- 
substituted loweralkyi halides, cyano-substituted loweralkyi halides, hydroxy- 
substituted loweralkyi halides, other loweralkenyl halides such as methylallyl 
chloride, loweralkynyl halides such as propargyl bromide, lower cycloalkyi halides, 
lower cycloalkylmethyl halides such as lower cyclopropylmethyl and benzyl 
halides. 

Scheme IV 



According to reaction scheme IV, an erythromycin lactam derivative of 
Formula 11 or IS is treated with an a lowerail^l halide such as methyl iodide or 
ethyl bromide, a loweralkenyl halide such as allyl bromide, a loweralkynyl halide 
such as propargyl bromide or a benzyl halide such as benzyl bromide to afford a 
quaternary salt derivative of Formula 16. 



Scheme V 



According to reaction scheme V, an erythromycin A or C lactam of Formula 11 
or 15 (wherein and are both OH) is treated with a suitable carbonic acid 
derivative such as ethylene carbonate, carit)onyl diimidazole or thiocarbonyl 
diimldazole to afford a carbonate derivative of Formula 1 7. Methods for preparing 
the ioweralkanoyi and -S(0)2CH3 derivatives (compounds of formula (I) wherein 
r5 or r6 are Ioweralkanoyi and -S(0)2CH3) are well known in the art are, for 
example, are described by S. Omura and Z. Itoh in European Application Number 
213.617. published November 3, 1987. Alternatively, reaction of a suitably 
protected lactam of formula 11 or 15 with a base, for example, sodium hydride, and 
an alkylating agent, such as methyl iodide, affords alkyi derivatives wherein R5 or 
R6 may be a loweralkyi group. 



wo 92/18134 



-20- 



PCr/US92/02S90 



finhflme VI 

According to reaction scheme VI. an erythromycin lactam of Formula 11 1. 
reduced by catalytic hydrogenation. using a suitable catalyst such as platinum 
oxide in the presence of a suitable add such as difluoroacetic acid in a suitab 
solvent, preferably acetic add. to afford the compounds of Formula 18. 

Rfthema Vli 



According to reaction scheme VII. an erythromydn lactam of Formula 1 1 
(wherein r6 is OH) is treated with aqueous add to afford a mixture of compounds 
which indudes the compognds of Formulas 19 and 20. The compounds of 
Formulas 19 and 20 (wherein wavy lines Indicate both stereoisomers are fomied) 
are also formed in vivo when compounds of Fomiula 1 1 are exposed to the acidic 
conditions of the stomach. 

S^hame VIH 

According to Scheme Vill. the ring-contracted epoxide compound of Formula 
4 is treated with a suitable reagent for acetylating the 2'-hydroxyl group, such as 
acetic anhydride or acetyl chloride, in the presence of a suitable base, such as 
triethylamine. pyridine or DMAP. The compound of Formula 21 is converted to the 
4"-deoxy compound by treatment with i.r-thiocarbonyldiimidazole (Aldrich 
Chemical Co.. Milwaulwe. Wisconsin) in the presence of a suitable base such as 
triethylamine. pyridine or DMAP. The compound of Formula 21 is in turn treated 
with a selective redudng agent, as for example tri-n-butyl tin hydride and AIBN 
(2 2'-azobis(2-methylpropionitrile). Alfa Catalog Chemicals) in an inert atmosphere 
to give the 4"-deoxy compound of Formula 23. This compound is then treated with 
an appropriate amine, such as ammonia or methylamine. and preferrably in a polar 
solvent, to afford the desired 4--deoxy lactams (compounds 24 and 25). These 
compounds may optionally be further modified by the reactions described in the 
previous Schemes Ili-VII. substituting the compounds of Formula 24 or 25 for 
compounds of Formula 1 1. 
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Rrhamfl VH 





The foregoing may be better understood by reference to the following 
examples, which are provided for illustration only and are not intended as a 
limitation of the invention. 
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FYamnlfl 1 

[2R.f2R^ 3R^4R*^'^'^'Ji2S'JlB'J2B•)]-?^f(?,f^PMeQXY-3-0-methYl•3-Q- 

mBthvl. n r.1 .rih».haynnvr8n»oyhnw1.fi.flthvl-3 4-rlihvdrQXV-? 4 8 10 . 1 2 . 14- 
hpyamethvt-l i-ffa A R.tririflQ vv-'^-Mimpthvlamino>-B-n-YVfo-hqxnnvmnQSYllQXY]-6- 
f^yfl.- } fi-nvghirvclo f 1 » 9 1 1nantarlftn-1 4-en-7-Qne 

Step 1! g'-0-(fl|nfttYl''n^^^'"""^^'^'" ^ 

Erythromydn A (50.0 g. 68.1 mmol) (commercially available from Abbott 
Laboratories) was dissolved in 600 mL of methylene chloride (CH2CI2) at ambient 
temperature. Triethylamine (20 mL) and 10 mL (10.82 g. 106 mmol) of acetic 
anhydride were added to this solution. The reaction mixture was heated to reflux 
and 100 mL of CH2CI2 was distilled from the reaction mixture to remove any traces 
of water. The reaction mixture was heated at reflux temperature for an additional 
five hours. After six hours, when the reaction was complete, according to TLC 
analysis, the reaction mixture was cooled to ambient temperature and transferred 
to a separatory funnel. The CH2CI2 solution was washed with 300 mL of 
ammonium hydroxide/sodium bicarbonate solution containing 2.9% ammonia and 
1 .8% sodium bicartionate. dried over anhydrous sodium sulfate and filtered. The 
CH2CI2 was removed using a rotary evaporator with a water bath temperature of 
30-40°C. The residue was crystallized from 200 mL of acetonitrile (CH3CN) by first 
dissolving it in hot CH3CN and allowing the solution to stand overnight at ambient 
temperature, then cooling it to -as^C and maintaining this temperature for 24 hours. 
The product was isolated as white crystals which were washed with cold (-25''C) 
CH3CN and dried in a vacuum oven at SO^C for approximately 64 hours. The 2'-0- 
acetyierythromydn A was obtained in 83% yield (43.91 g). 

Fiiaa g! 2'.Q.AnAtvl.ft Q-d iriphvf1rn-9-riftnvn.fi.deQxv-fi.9-RDQXVflrvthrQmVCin A 

2'-0-Acetylerythromydn A (20 g. 25.8 mmol) from Step 1 was dissolved in 1 15 
mL of gladal acetic acid. The resultant solution was stirred at ambient temperature 
for 2 hours. The acetic add was removed in vacuo. The complete removal of the 
acetic acid was accomplished by azeotropic distillation with toluene. The residue 
was dissolved in 200 mL of ethyl acetate and was washed with a mixture of 100 mL 
of 5% aqueous sodium bicarbonate solution and 10 mL of concentrated aqueous 
ammonium hydroxide solution. The aqueous layer was extraded with 3 X 100 mL 
of ethyl acetate. The combined ethyl acetate layers were washed with 200 mL of 
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brine. dried over anhydrous sodium sulfate, filtered and concentrated in vacuo. 
The residue (19.67 g) was crystallized from ethyl acetate to give 13.54 g (69 % 
yield) of the title compound: DCI-NH3 MS M/Z: 758 (M+H)-*-. 

Step3:f2R>r2Rr 3R^1R".2R^.6R*.7S\8Sr9Rri0R *11-74f2.6-DideQW^^^ 
3-Q-m6thvi-a-L-ribQ-hexQpvranQsvnQ)cv1-3-n.2-dihvdrQxv-1-methvlbutvi^ 
2.6.8.1Q.1g-pentamQthyl-9-ff3,4.6-trideQxy-3-^dimQthvlamlnQ^>B>D>wlQ- 
hexQpyrano5syl]Qyy]-4. 1 3>dioxabicvclof 8. 2. 1 1tridec- 1 2-en-5-one 

2*-0-Acetyl-8.9-didehydro-9-deoxo-6-deoxy-6,9-epoxyerythromycin A (5.75 g. 
7.6 mmol) from Step 1 was dissolved in 35 mL of anhydrous N,N- 
dimethylformamide (DMF). Solid anhydrous potassium carbonate was finely 
powdered and added to the resultant solution. The suspension was stirred at 
ambient temperature for 3 days. The reaction mixture was diluted with ice-water 
(100 mL) and was extracted with ethyl acetate (1 X 150 mL and 3 X 50 mL). The 
combined ethyl acetate layers were washed with 100 mL of brine» dried over 
anhydrous sodium sulfate, filtered and concentrated in vacuo. The residue (7.03 g) 
was chromatographed on 150 g of silica gel eluted with toiuene:methanol (10:1). 
The residue was dissolved in methanol and the solution was left ovemight at 
ambient temperature to cleave the acetyl group. The solution was concentrated in 
vacuo to give 1 .56 g (29% yield) of the title compound; IR (0.15% in CCI4) 3600. 
3550 and 1720 cm-1. 

Step 4: [2n'[2n*sm*m*^*im*j&*3S^m*j^ 

3>Q-methvl-a>L-ribQ-hexQpvranQSvnQxvV3W 1 .2-qdqxv-1 -methvlbutvn-2.6. 8.10.1 2- 
DQntamQthy|>9-[[3.4,6>tridQQxy-3-rdimQthvtaminQ\-p-D>xvlQ-hQXQDvranosvtlQxvl- 
4.1 3-dlQxablcyciQ[8.2. 1]tridec-1 2-en-5-Qne 

[2a-I2B^3B*(1fi^2a*).6B^7S^8S^9a^10B*]^7-[(2.6-Dideoxy-3-C-methyl-3- 
0-methyl-a-L-ribo-hexopyranosyl)oxy]-3-(1 .2-dihydroxy-1 -methylbutyl)-2,6,8, 1 0,1 2- 
pentamethyl-9-n3,4,6-trideoxy-3-(dimethylamino)-p-D-xylo-hexopyranosyl]oxyJ- 
4,13-dioxabicyclo[8.2.1]tridec-l2-en-5-one (0.5 g. 0.7 mmol) from Step 3 was 
dissolved in 1 mL of dry methylene chloride and the resultant solution was added 
dropwise to a stirred solution of 0.94 g (1 .4 mmol) of stirred bis[a,a' 
bis(trifluoromethyl)benzene-methanolato]-diphenylsulfur (Martin sulfurane; 
commercially available from Aldrich Chemical Company) in 1 mL of dry methylene 
chloride. The reaction mixture was stirred for 45 minutes and then poured into a 
separatory funnel containing 30 mL of ethyl acetate. Aqueous 5% sodium 
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bicarbonate solution (30 mL) was added until the pH of the solution was neutral. 
The ethyl acetate layer was separated and the aqueous mixture was extracted with 
3 X 10 mL of ethyl acetate. The combined ethyl acetate layers were washed with 
brine, dried over anhydrous sodium sulfate, filtered and concentrated in vacuo to a 
yellow oil. The residue was chromatographed on approximately 50 g of silica gel 
eluted sequentially with 2 L of toluene/acetone (5:1 ). 2.125 mL of toluene/methanol 
(10:1) and 1500 mL of toluene/methanol (55) to give 0.5 g of the title compound: 
DCI NH3 MS M/Z: 698 (M+H)+: IR (0.15% in CCI4) 3555 and 1725 cm""' . 

fitAn fi: r2R.r2R' .3R'f iB'^'lfiB'^'^'^*Jiffi'l]-i'^-(?- -HvdroxY-l - 
mothyiht rtvi\-7-f /i> fi^irieoxv-.' ^ -r^-fP^*hyi-a-n.methvi-(r-i -riho-hftxnnYranQSVl)QXYl- 
9 R ft in ig-Dantamflthvi-9- rp A R.tririflQyv.3-friimethvlaminQ)-PzP:adfl^ 

hovnpvrannsv l1nvy]-A 1 a-dinYahinvdof8.2, 1 lTrif1fln-1 P-ftR-S-One 

t2B-t2a*.3a*(1fi*.2S*).6a*.7S*.8S*.9fi*,10B*lJ-7-t(2.6-Dideoxy-3-C.methyl-3. 

0-methyl-a-L-rlbo-hexopyranosyl)oxy]-3-(1 ,2-epoxy-1 -methylbutyl)-2.6.8,1 0.1 2- 
pentamethyl-9-[[3.4.6-trideoxy-3-(dimethylamino)-p-D-xylo-hexopyranosyl]oxy]- 

4.13-dioxabicycio[8.2.1]tridec-12-en-5-one (14.19 g, 20.3 mmol). from Step 4, was 
dissolved in 350 mL of 2-methoxyethanol. To this solution, with stirring, was added 
a solution of 10.6 g (0.163 mmol) of sodium azide and 0.853 g (0.16 mmol) of 
ammonium chloride In 141 mL of water. The reaction mixture was heated at reflux 
temperature for 5 days. The reaction mixture was transferred to a separatory funnel 
and 200 mL of 5% aqueous sodium bicarbonate was added. The mixture was 
extracted with 200 mL of methylene chloride followed by 2 X 100 mL of methylene 
chloride. The combined organic layers were washed with brine, dried over 
anhydrous sodium sulfate, filtered and concentrated in vacuo to a yellow oil. The 
oil was chromatographed on approximately 500 g of silica gel eluted with 
chloroform/methanol/ammonia (10:1 : 0.0125) to give 8.5 g (57% yield) of the title 
compound as a yellow glass; DCI NH3 MS M/Z: 741 (M+H)+: IR (0.15% in CCI4) 
3590. 3548, 3470. 2110 and 1735 cm'^. 

■Qtap fi: fgR-rgR' .3R'fiB'^*lfiB*^'^*^*jaB'll-3-f?-AminQ-1-hYdrgxy-l- 
mPthx/ibutvn-7-[ri>R-riiriftoxv- 3 -r-'"''*'^v'-'^-<''-"'«^^^v'-°-' -riho-hftxonvranQSvnQxvl- 

9 ft R in.12-Pftntamftthvl-9 -rr!^ ^ fi.tririecfy^-^-Mfr^'^thvlamino^-B-D-xvlQ- 

hAvopvrannsv r|nyv1-A 1 a.diovflhir.vHof8.2. 1 1trirlP0-1 P-ftH-S-One 

[2B-[2B*.3B*(ia*.2H*).6B*.7S*.8S'.9B*.10B*D-3-(2-A2ido-1-hydroxy-1. 
methylbutyI)-7-[(2,6-dideoxy-3-C-methyl-3-0-methyl-a-L-ribo-hexopyranosyl)oxyl- 
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2.6,8, 10.12-pentamethyl-9-[[3.4,6-tricl oxy-3-(dimethylamino)-p-D-xylo- 
hexopyranosyllbxyl-4,13-dloxabicyclot8.2.1]tridec-12-en-5-one (1 g, 1.35 mmol) 
from Step 5, 4.5 g of Raney nickel and 100 mL of methanol were combined under 
4 atmospheres of hydrogen and the mixture was shaken at ambient temperature for 
24 hours. The catalyst was removed by filtration and the filtrate concentrated under 
reduced pressure to a light-green glass. The glass (1.08 g) was dissolved in 100 
mL of methylene chloride and washed with 1 00 mL of 5% aqueous sodium 
bicarbonate. The aqueous layer was extracted with 3 X 50 mL of methylene 
chloride. The combined organic layers were washed with brine, dried over 
anhydrous sodium sulfate, filtered and concentrated in vacuo to 880 mg (91% 
yield) of the title compound: DCI NH3 MS M/Z: 715 (l\i+H)+; IR (0.15% in CCI4) 
3595. 3548. 3470. and 1 725 cm'^ . Analysis cateulated for C37H66N2O1 1 : C. 
62.16; H, 9.31 ; N, 3.92. Found: C, 62.19; H, 9.21 ; N, 3.52. 

Stap 7: pR-r2R* 3R*4R*.5R*.8R*.9S*. 1 QS*.1 lB*Jt2B ^l-9-f(2.6-DldeQXV-3-C- 
methy|.3-0-methvl- nt-L-ribQ-hexoovranosvnQxv1.S-ethvl.3.4-dlhvdroxv- 

2 A 8.10.1 2 1 4-hBxamethvi-i 1 .ff3.4.6-trideoxv-3-fdl-methvlamlno^-B-D-xvlo- 

hexopyranosyl]oxy]-6.aya.1 S-oxabievrJo fl 0.2. 1 1pantadec-1 4-en-7>one 

l2B-t2B*.3B*(1 B*.2B*).6B*.7S*.8S*.9B*.1 0B''j]-3-(2-Amino-1 -hydroxy-1 - 
methylbutyl)-7-[(2,6-dideoxy-3-C-methyl-3-0-methyl-o-L-ribo-hexopyranosyl)oxyl- 
2.6,8,10,12-pentamethyl-9-[[3,4,6-trideoxy-3-(dimethylamino)-p-D-xylo- 
hexopyranosylloxy]-4,13-dioxabicyclo[8.2.1]tridec-12-en-5-one (0.81 g, 1.1 mmol) 
was dissolved in 88 mL of methanol. Ammonium hydroxkje (8.5 mL) was added 
and the reaction mixture was stirred at ambient temperature for 24 hours. The 
solvent was removed in vacuo. Methylene chloride was added to and evaporated 
from the residue twice to remove residual water affording 770 mg (95% yield) of the 
title compound; DCI NH3 MS M/Z: 715 (M+H)+: IR (0.15% In CCI4) 3560. 3442, 
3358. 1703 and 1660 cm'V 



Example 1 A 

Altarnate oreoaration of 
(2R-f2R' ,3R'.4P'„'^RV8R*.9S'.10S*.11R*.12R>g-r^2.6-Dideoxv-3-C-methvl-3-O- 

methyl-«-l .riho-hexQpyrannsvl^Qxv^-S.ethvl-3■4-dihvdroxv-2■4■8■1 0.1 2. 1 4- 
hexamethyl-11-ff3.4.e-triri Bnxy-3-/riimftthylamino^-B-D-xvlQ-hexoPvranosvnoxv1-6- 
flya-1 S-nxabicvelon 0.2. 1 1oentadae-1 4-en.7-one 
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p R « in i3.ppntamftthvi-Q-rr ^ A fi-triri«nyv-fl-WimftthvlaminQ)-B=D=2Qdai 

hovnnurannsvllo vyH 1 ^^inYahrcY^i^p 9 11tridae-1?.fln-5-one (the nrOdUfif Of St9P 

Erythromycin A (100 g, 136.25 mmol) was dissolved in 1 L ot methanol and 
62.5 mL (1090 mmol. 8 equivalents) of glacial acetic acid was added. The reaction 
mixture was heated to reflux and refluxed for 4.25 hours. The reacUon mixture was 
then cooled in an ice bath and to the cooled mixture was added, dropwise over a 
15 minute period. 73.5 mL (1090 mmol, 8 equivalents) of concentrated ammonium 
hydroxide. The reaction mixture was then brought to reflux and refluxed for 24 
houre After keeping the reaction mixture at 25°C ovemight. it was concentrated to 
a solid mass under reduced pressure using a water bath at 55''C. The residue was 
taken up in a mixture of 500 mL of ethyl acetate. 400 mL of water and 100 mL of 
concentrated ammonium hydroxide. After stirring for approximately 20 min. the 
ethyl acetate layer was separated and the aqueous layer was extracted with 250 
mL of ethyl acetate. The combined ethyl acetate solution was washed with 2 X 350 
mL of brine and 2 X 350 mL of water, dried over anhydrous sodium sulfate, filtered 
and concentrated to dryness. The residue was dried at 25^C (1 mm Hg) for 18 
hours to afford 93.1 g of the cmde product. The crude product was dissolved in 
300 mL of acetonitrile and allowed to crystallize (4 hours at ambient temperature 
and approximately 65 hours at -25°C). The crystals were dried at 65»C (over 
P2O5) in a vacuum oven to give 54.2 g of the title compound, m.p. 125-130»C. 

ftton 9- r9R.rgR* 3R'fiR\2S*lfiB*^*^*.aB*UflB * ] ]-7-[(? f?-Pid9gyv-3-0-mftthvl- 

ft.n-mflthvl-ff-1 .rihn-hpynn v rannsvlW1.3.M ?-enQXV-1 -mflthYlt>»tVl)-? . fi . fi . 1 0 . 1 2- 
pantflmflthvl-Q - fpAfi.tririftnw-'^-Mim^thv/lamino^-B-n-VVln-hflXnnYranQSynQXVl^ 

A. 1 a.rfioxabj '^yHnfB g 1 1tpTHor-l P-ftn-S-one 

[2B-[2E*.3a'(1fi*.2B*).6B*.7S*.8S*.9E*.10B*]]-7-l(2.6-Dideoxy-3-C-methyl-3- 

0-methyl-a-L-ribo-hexopyranosyl)oxy]-3-(l .2-dihydroxy-1-methylbutyl)-2.6,8.1 0.1 2- 
pentamethyl-9-[I3.4,6-trideoxy-3-(dlmethylamino)-p-D-xylo-hexopyranosyl]oxy]- 

4.13-dioxabicyclo[8.2.1]tridec-12-en-5-one (0.5 g. 0.7 mmol) from Step 1 was 
dissolved in 1 mL of dry methylene chloride and the resultant solution was added 
dropwise to a stirred solution of 0.94 g (1 .4 mmol) of bis[a.a- 
bis(trifluoromethyl)benzene-methanolato]-diphenylsulfur (Martin sulfurane; 

commercially available from Aldrich Chemical Company) in 1 mL of methylene 
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chloride. The reaction mixture was stirred for 45 minutes and then poured into a 
separatory funnel containing 30 mL of ethyl acetate. Aqueous 5% sodium 
bicarbonate solution (30 mL) was added until the pH of the solution was neutral. 
The ethyl acetate layer was separated and the aqueous mixture was extracted with 
3 X 10 mL of ethyl acetate. The combined ethyl acetate layers were washed with 
brine, dried over anhydrous sodium sulfate, filtered and concentrated in vacuo to a 
yellow oil. The residue was chromatographed on approximately 50 g of silica gel 
eluted sequentially with 2 L of toluene/acetone (5:1), 2 J 25 mL of toiuene/methanol 
(10:1) and 1500 mL of toiuene/methanol (5:2) to give 0.5 g of the title compound; 
DCI NH3 MS M/Z: 698 (M+H)+; IR (0.15% in CCI4) 3555 and 1725 cm-1 . 

Step 3: [2R>/2R".3R* ^B*xfiR* QS*.1QS\l 1 R\l2B')]-9>[^2.6-DideQXV-3-C> 
methvU3-Q-methvUoe>l >rihQ-hexQDvranosvnQxv1-5-ethvl-3,4-dlhvdrQXV- 
2.4.a.1Q.12.1 A-hQxam6thvUll-rr3.A.6.trideQxv>3>fdimethvlaminQ^B-D-xvlQ^ 
hexQpvranQs vllQxv]>6-a2a-l S^oxablcvcto [10.2.1 loentadec-l 4-en-7-one 

I2fi-I2B*.3H*(1B\2S*),6fi*.7S*.8S*.9B*.10a*]]-7-[(2,6-Dideoxy-3-C-methyl-3- 
O-methyl-a-L-ribo-hexopyranosyl)oxy]-3-(1,2-epoxy-1-methylbutyl)-2,6,8,10,12- 
pentamethyl-9-[[3,4.6-trideoxy-3-(dlmethylamino)-^D-xylo-hexopyranosyl]oxyl- 
4.13-dioxabicyclo[8.2.11tridec-12-en.5-one (2.00 g, 2.87 mmol). from Step 2, was 
dissolved in 16 mL of methanol, in a heavy-walled glass reaction tube. To the 
resultant solution was added 4.0 mL of concentrated ammonium hydroxide (59.2 
mmol ammonia, 20.6 equivalents). The tube was sealed with a Teflon® "O" ring- 
type-screw plug. The reaction mixture was then heated to 90-92''C in an oil bath. 
The progress of the reacton was followed by HPLC using a YMC reverse phase R- 
ODS-7 HPLC column eluted at 1.00 mUminute with 60% aqueous methanol 
containing 10 g/L of ammonium acetate trihydrate, 25 mUL glacial acetic acid and 
50 mUL of tetrahydrofuran. After 6 days, the reaction mixture was cooled to 
ambient temperature and then diluted with 250 mL of 8% aqueous sodium 
bicarbonate solution. The pH of the solution was brought to 10 by the addition of 
10 mL of concentrated ammonium hydroxide and the basic solution was extracted 
with 3 X 50 mL portions of chloroform. The combined chloroform extracts were 
washed with 50 mL of a 1 :1 solution of 8% aqueous sodium bicarbonate and brine, 
dried over anhydrous sodium sulfate, filtered and concentrated in vacuo in a water 
bath at 45''C. The residue was dried at 25''C under vacuum for 3 hours to give 
2.277 g of crude product. A column of silica gel (100 g), which had been washed 
with 1 L of 40% methanol in acetonitrile containing 2% concentrated ammonium 
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hydroxide and 1 L of 0.1% concentrated ammonium hydroxide in acetonitriie. was 
equilibrated with 0.5 L of the eluent. 10% acetonitriie in chloroform containing 3.0% 
methanol and 0.3% concentrated ammonium hydroxide. The cmde product was 
then chromatographed. eluting at 2.5 miyminute. The fractions containing the 
desired product were combined and concentrated in vacuo In a water bath at 45°C. 
The residue was dissolved in 50 mL of methanol and the resultant solution was 
filtered and concentrated in vacuo to give, after drying in vacuo at 25»C for 3 days. 
1 752 g (85.4% yield) of the title compound. A sample was crystallized from 
acetonitriie at -25»C to give needle-like crystals, m.p. 152-156-C after drying at 1 
Torr/IOO'C; wB® - -39.2° (c 1.00; MeOH) 



FYflmple 2 

pR.f2R^ 3R^4R*^'^*^*■JL^^*^*J2B *)^*^-K?^•^>•'< ^ ft<>>^•3-^^"^^^^^y'^ 

mg^^Jy,■»- |■^jt^n.hovnnv^anQ«;v^nxv1-5-ethvl-3 4-f^^hYdrQXY-2■4 ■ 8.1Q.12.14- 
h«vamftthvl.11- f f? 4 fi-tririPnw.3-MimethvlaminQ)-g-P-yYlg-hOTQPYran0SYll0XY]-g- 
fi-^^^^ioynlnri 0.2 1 1pantariflcl 4-Qn-7-0ne 

^top 1, g..Q. j &f,«>tYi.A».0-b anyYinYyeartinnvlflrvthrQmvcin A 

2'-0-Acetylerythromycin A (30 g. 38.6 mmol). the product of Step 1 of Example 
1. was dissolved in 150 mL of methylene chloride. Dimethylaminopyridine (18.3 g. 
149.8 mmol) was added and the solution was cooled to -40°C In an acetonltrile/dry 
ice bath. Benzyloxycarbonyl chloride (16.8 mL. 110 mmol) was added and the 
solution was stirred at -40"'C until a gel formed. After keeping the reaction mixture 
at -25°C for 3 days, the mixture was poured into a separatory funnel and was 
washed with phosphate buffer (pH 5.0). The organic layer was washed with 5% 
aqueous sodium bicarbonate. The aqueous sodium bicarbonate layer was 
extracted with methylene chloride. The combined organic layers were washed with 
brine, dried over anhydrous sodium sulfate, filtered and concentrated to an off- 
white glass. The glass was recrystallized from acetonitriie to give 21 .39 g (61% 
yIeW) of the title compound; DCI NH3 MS M/Z: 91 0. 

Stpp P: 2'-0-ArPtvl-A"-0-bo "^ vlnwr.arbonvl-8.9-didehvdrO-9-d9QXP-6-tf9QXY-6 . 9- 
'^P'^rY'*^^^^""'^"" ^ 

2-0-Acetyl-4"-0-benzyloxycarbonylerythromycin A (21.29 g, 23.37 mmol). 
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from Step 1 , was dissolved in 1 1 5 mL of glacial acetic acid and the resultant 
solution was stin-ed at ambient temperature for 2 hours. The acetic acid was 
azeotropically removed in vacuo using toluene. The residue was dissolved in 500 
mL of ethyl acetate and the ethyl acetate solution was washed with a mixture of 300 
mL of 5% aqueous sodium bicarbonate solution and 10 mL of ammonium 
hydroxide. The aqueous layer was extracted with 1 00 mL of ethyl acetate. The 
combined organic layers were washed with brine, dried over anhydrous sodium 
sulfate, filtered and concentrated in vacuo to give 19.39 g (93% yield) of the title 
compound as a white glass; DCi NH3 MS M/Z: 892. 

Step 3: f2R-r2R * f^R*(i PR^ fiR^7S^8S^9R^10R>Q-f[g-Q-Acetv^3.4,6- 

trideQxy-3Wdi methvlaminQ^-B-D-xvlQ>hexQDvranQSVllQXVl-7-r(4-Q- 

bengyloxycarhonyUg.6. riiriftQyv.3.C-mflthYl-3-0-m6thvUfx-L-ribQ^ 

hexQpvranosvnQxvVa-n .2>d lhvHroxv>1 -mflthvlbutvn-2.6,8.1 0.1 2-Dentamethvl-4.1 3- 
diQxabicyciQ[fl.g. 1 ]trldQC-1 2-Qn-5-Qne 

Following the procedures described in Step 3 of Example 1 , and purifying the 
product by chromatography on silica gel eluted with toluene/acetone (5:1 ) followed 
by toluene/acetone (10:3), 5.3 g (5.95 mmol) of the product of Step 2 above was 
treated with potassium carbonate in DMF to give 1 .46 g (28% yield) of the title 
compound; DCI NH3 MS M/Z: 892; IB (5% in CDCI3) 3595, 3560 and 1740 cm-1 . 

Step 4; r2R-f2R^3R" (^<^") fiR^7S^aS^9R^10R*]]-H[^-Q■Acetvl^3.4.6-trideoxv-3- 
fdlmflthylamlno^-p-D-xvlo>heyQPvranosvnQXv1-7-ff4-Q>benzvlQXVCarbQnvl-2,6- 
dideQxy>3-C- methyl-3-Q.methvUtt- 1 >rihQ-heyQPvranQSvnQXv1-3-/ 1 -hvdroxv-l - 
methyl>2-QXQhutyn-g.6.a.1 0 1g-pentamethvU4.13-dioxabicvdQr8.2.11tridec-1^ 
5-Qne 

N-chlorosuccinimide (0.57 g, 4.27 mmol) was dissolved in 5.05 mL of toluene 
and the resultant solution was cooled to -lO^'C. Dimethyl sulfide (0.41 mU 5.58 
mmol) was added and the solution was stirred at -10*^0 for 20 minutes. A solution 
of [2B.[2H\3B*{1B\2a*),6B*.7S*,8S*,9B*.10a*]]-9-[[2-0-acetyl-3,4,6-trideoxy-3-- 
(dimethylamino)-p-D-xylo-hexopyranosyl]oxyI-7-[(4-0-benzyloxycarbonyl-2,6- 
dideoxy-3-C-methyl-3-0-methyl-a-L-ribo-hexopyranosyl)oxy]-3-(1.2-dlhydroxy-1- 
methy lbutyl)-2.6,8. 10.1 2-pentamethyl-4, 1 3-dioxabicyclot8.2. 1 ]tridec-1 2-en-5-one 
(0.5 g, 0.56 mmol), from Step 3, in 1.28 mL of toluene was added and the reaction 
mixture was stirred at -40**C for 3.5 hours. The reaction was then quenched by the 
addition of triethylamine and the reaction mixture was transferred to a separatory 
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funnel and a 5% aqueous sodium bicarbonate solution was added. The aqueous 
layer was extracted with 4 X 50 mL of toluene and once with 50 mL of methylene 
chloride. The combined organic layers were washed with brine, dried over 
anhydrous sodium sulfate, filtered and concentrated in vacuo to give 0.455 g (91% 
yield) of the title compound: DCI NHs MS M/Z: 890: IR (5% in CDCI3) 3540 and 
1740 cm-1. 

fitop ^- rpR.r2R' .3R'MSW^'^*^*Jie ' l l-7-[f? ff-niftf!0?or-3-0-m9thyl-3- 
r>.mflthvi-f r-| -riKo.h^vonx/fanQsvnnyvi-3-n-hvdmyy-l-mftThYl-P-oxobutYl)- 
oftA in ig.nfln f f>»^*hui.Qjra4:fi.trirteoxv-3-fdimmhvlaminQ)- P=B=ad^ 

hftvnnx/ranosv n»vY]-^ 1 a^io^ahiryHnrR 1 itririec-1 g-en-5-Qne 

l2B-I2B'.3a*(ia*).6B*.7S'.8S*.9B*.10a>9-[[2-O-Acetyl-3.4.6-trideoxy-3- 
(dimethylamino)-p-D-xylo-hexopyranosyl]oxy]-7-[(4-0-ben2yloxycarbonyl-2,6- 
dideoxy-3-C-methyl-3-0-methyl-a-L-ribo-hexopyranosyl)oxy]-3-(1-hydroxy-1- 
methyl-2-oxobutyi)-2.6.8.1 0.1 2-pentamethyl-4.1 3-dioxabicyclo[8.2.l ]tridec-1 2-en- 
5-one (3.57 g, 4.02 mmol). from Step 4. was dissolved in 200 mL of methanol. To 
this solution was added 3.57 g of 10% palladium on carbon. The reaction mixture 
was shaken at ambient temperature under 4 atmospheres of hydrogen for 24 
hours. The catalyst was removed by filtration and the filtrate was concentrated in 
vacuo. The residue (2.5 g) was dissolved in 200 mL of methylene chloride. The 
methylene chloride solution was washed with 100 mL of 5% aqueous sodium 
bicarbonate. The aqueous wash was extracted with 3 X 50 mL of methylene 
chloride. The combined organic layers were washed with brine, dried over 
anhydrous sodium sulfate, filtered and concentrated in vacuo to give 2.01 g (70% 
yield) of the title compound: FAB MS M/Z: 714 (M+H)+. 

Rtpp R- r2R-r2R* .3B*£iaW^*^*^'JflB ']l'7-[f? f>-Di<ieQxy-3-C-methYl-3- 

Q.methvl-»-i . rih"-hAv^"vran( ^ ovl^nvv^•a-M .hvrirnxv-1 -methvl-?-nximidObUtY l )- 

9 ft ft in i9.p«»ntamathvi-9- fp 4 R-trideoyv-:^-frtimethvlaminQ)-PiB:atlfli 

hA>npvranosv l ]»vvH ^ 3-dioyahicvclor8.2. 1 1triflftfi-I P-ftR-S-Qne 

[2H-l2H*.3B*(1S*).6B'.7S*.8S*.9H*.10B*ll-7-[(2.6-Dideoxy-3-C.methyl-3-O- 

methyl-a-L.ribo-hexopyranosyl)oxy]-3-(1-hydroxy.1-methyl-2-oxo-butyl)- 

2.6,8.10.12-pentamethyl-9-t[3.4,6-trideoxy-3-(dimethylamino)-p-D-xylo- 

hexopyranosyl]oxyl-4.13-dioxabicyclo[8.2.1]tridec-12-en-5-one (0.5 g. 0.7 mmol). 

from Step 5, was dissolved in 10 mL of ethyl alcohol. To this solution was added 

0.39 g (6.05 mmol) of hydroxylamine hydrochloride and 0.6 mL (4.23 mmol) of 



wo 92/18134 PCr/US92/02590 

-37- 

triethylamine. The reaction mixture was heated at reflux temperature for 84 hours. 
The reaction mixture was allowed to cool to ambient temperature and then it was 
poured into a separatory funnel along with 200 mL of methylene chloride and 
washed with 100 mL of 5% aqueous sodium bicarbonate. The aqueous layer was 
extracted with 2 X 50 mL of methylene chloride, washed with brine, dried over 
anhydrous sodium sulfate, filtered and concentrated in vacuo. The residue (200 
mg out of total of 410 mg) was chromatographed on 50 g of silica gel eluted with 
chloroform/methanol/ammonia (10:1 :0.015) to give 77.8 mg of the title compound; 
FAB MS M/Z: 729 (M+H)+; IR (0.15% in CCI4) 3595 and 1733 cm-1. 

Rten 7: f2R.r2R' .3R'.4R'.5R'^*^'.lflS*.llB*J2B*)l-ft-f(2.6-PidTOXY'3-C- 
mflthvl-a-Q-methvi- fy-l -rihn-hQxopvrannsvl\Qyv1..'?-ethvl-3.4-dihvdr0XV- 
9 Aft in 19 iA.hflyamflt hyt-l1-ff.'^ 4 6-tririftoyv.3-rdimethvlamino>-B-D^xvlQ= 
hayopvranosy nnYy].fi.aga-1 .'>-oyabicvclnri 0.2.1 loentadec-l 4-en-7-Qne 

A mixture of 100 mg (0.137 mmol) of [2B-I2B*,3B*(1H*). 6B*. 7S*. 8S*, 9B*. 
10B*]J-7-[(2,6-dideoxy-3-C-methyl-3-O-methyl-a-L-ribo-hexopyranosyl)oxy]-3-(1- 

hydroxy-1 -methyl-2-oximldobutyl)-2,6.8.1 0,1 2-pentamethyl-9-[(3.4.6-trideoxy-3- 
(dlmethylamino)-p-D-xylo-hexopyrano^lJoxyJ-4,1 3-dioxeAicyclo[8.2.1 ]tridec-1 2-en- 
5-one, 0.56 g of Raney nickel and 10 mL of ammonia in 90 mL of methanol was 
shaken at ambient temperature under 4 atmospheres of hydrogen for 24 hours. 
The catalyst was removed by filtration and the filtrate was concentrated in vacuo to 
a foam. The foam was dissolved in 50 mL of methylene chloride and washed with 
30 mL of 5% aqueous sodium bicarbonate. The aqueous layer was extracted with 
3 X 25 mL of methylene chloride. The combined organic layere were washed with 
brine, dried over anhydrous sodium sulfate, filtered and concentrated in vacuo to 
give 99.8 mg of the title compound: LSIMS/NBA. DMF M/Z: 715 (M+H)+: IR (0.15% 
in CCI4) 3560. 3440, 3355, 1703 and 1660 cm"!. 

gxampie 3 

[2R-r2R* _a,S' ^i*?* ftR* QS*.10S*.1 1 r'.12R^T-M^3 fi-DideQxv-3-C-methvl-3-0- 
moth yUfy-l ■rihn.hflXQDvrannfivhoxv1.fi.ftthv|.3-hvdrQXV-2.4.8.1 Q. 1 2.1 4-hexam9thv|- 
1 1 . [(■'^ A fi-trideQxv- a-/riimflthvlaminoVp-P-vY'»-'^«**""v"'""''v"Q^v^-6-a2a-1 5- 
nxahlcvclofin g-1^oer^ tp|ftoft.1/l-ftn.7.Qne 



Step 1 : 2'-0-Anfltyiflfythromvcin B 
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Following the procedures described in Step 1 of Example 1, replacing 
erythromycin A with eiythromycln B, the title compound was prepared. 

Step g; g'-r>-Ar»«vl-A"-C WhanwlQxvearhftni/lflrvthmmvein B 

A mixture of 30.60 g (40.264 mmol) of 2'-0-acetylerythromycin B and 15.00 g 
(122.78 mmol) of dimethylaminopyridine (DMAP) was dissolved in 75 mL of 
methylene chloride. The resultant solution was cooled to -25»C In a dry ice/CCU 
bath. Benzylchloroformate (1 1 .5 mL. 56.41 mmol) was added and the mixture was 
stored at -25»C overnight. TLC analysis Indicated Incomplete reaction, therefore. 
DMAP (7.5 g) and benzylchloroformate (6 mL) were added and the mixture stin-ed 
at -25*0 for 6 houre. The reaction mixture was then diluted with 400 mL of ethyl 
acetate and was washed sequentially with 2 X 100 mL of 4% aqueous sodium 
bicarbonate. 100 mL of brine. 3 X 100 mL of 10% aqueous potassium dihydrogen 
phosphate/ brine (4:1 ). 100 mL of brine and 100 mL of 4% aqueous sodium 
bicarbonate solution. The ethyl acetate solution was dried over anhydrous sodium 
sulfate, filtered and concentrated in vacuo to a semi-solid glass. The residue 
(45.14 g) was triturated with 300 mL of heptane to give 33.44 g (93% yield) of the 
title compound. 

■«;t«n .qt rgR-fgR* 3S*MS*^*L6B*^*^*^*UflB'B-7-rr4-0-Flftn7vlnxYcart?QnYl- 

g fi-riidfloxv-^-^ - piAthYl-a-O-methvl- rt -l -rihn.hftynnvrannsvhoxvl-3-fP-hvdrQXV-1 - 
mflthvihntvh-p a in i3-pp ntflmftthvi-9-rfa A. ft.triHftQxv-.?-fdimflthvlamlnQ)-BiD2 

yyln.hflYnnvrannRvnnwl-4 1 a^inyahievnlnffl P.lltridec-I P-On-5-Qne 

2'-0-Acetyl-4"-0-benzyloxycarbonylerythromydn B (10.11 g. 11.307 mmol) 
was dissolved in 250 mL of methanol and the solution was allowed to stand at 
25°C for 3 days. Glacial acetic acid (5.43 mL (94.92 mmol) was added and the 
resultant mixture was heated at reflux temperature for 48 hours. The reaction was 
then cooled to ambient temperature and 6.41 mL (94.92 mmol) of concentrated 
ammonium hydroxide was added. The reaction mixture was heated at reflux 
temperature for 9 days. The reaction mixture was concentrated to 25 mL and then 
diluted with 300 mL of 4% aqueous sodium bicarbonate. The aqueous mixture 
was extracted with 1 X 100 mL of chlorofomi followed by 2 X 50 mL of chloroform. 
The combined organic extracts were washed with 100 mL of 4% aqueous sodium 
bicarbonate, dried over anhydrous sodium sulfate, filtered and concentrated in 
vacuo. Acetonitrile was added to the residue to azeptropically remove residual 
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Chloroform and water and evaporated under reduced pressure to give 8.91 g of the 
title compound which was talcen on to the next step without purification. 

step 4: ^2R-f2R ^r^R71S^gR^.6R^7S^8S^9R^1QR*]^Q■frg-0■Ace^^^ 
tririftnyy-a.^d imethvlamlnQ>>B-D-xvlQ-hexQQvranQSvnQXVl-7-rf4'Q- 
bftngylQxvca rbonvl-2.6-dldftQxv-3-C>methvl-3-0-methvl-ad,^ribQr 
heyopvranQSv nQxv].3W2>hvdrQxy-1.mQthvlbutvn-2.6.8.10.12-Dentamethvl-4,13- 
dlQxabicvclQra-2. 1 ]tridec-1 2-en-5-Qne 

[2B-l2R*.3S*(ia*,2a*),6B*.7S*,8S*.9B*.10H*]]-7-[(4-O.Ben2yloxycarbonyl- 
2.6-dideoxy-3-C-methyl-3-0-methyl-a-L-ribo-hexopyranosyl)oxy]-3-(2-hydroxy-1- 
methylbutyl)-2,6,8.10.12-pentamethyl-9-[[3,4,6-trideoxy-3-(dimethylamino)-p-D- 
xylo-hexopy ranosy l]oxy]-4, 1 3-dioxabicyclo[8.2. 1 ]trldec-1 2-en-5-one (8.84 g, 
10.599 mmol), from Step 3, was dissolved in 175 mL of methylene chloride. Acetic 
anhydride (3.5 mL) and triethylamine (9 mL) were added and the reaction mixture 
was allowed to stand at ambient temperature for 2.5 days. The reaction mixture 
was concentrated in vacuo and the residue was dissolved in 200 mL of ethyl 
acetate. The ethyl acetate solution was washed with 4 X 50 mL of 4% aqueous 
sodium bicarbonate solution. Solid sodium chloride (20 mL) was added to each of 
the second, third and fourth washes to Improve the phase separation. The ethyl 
acetate solution was dried over sodium sulfate, filtered and concentrated in vacuo 
to give 9.12 g of the title compound as a white glass; IR (0.15% in CCI4): 3530, 
1748 and 1718 cm-1. 

Step 5: f2R-r2R *.3R*M R^.6R\7S*^S*^*JUlB *11-9-ffP-O-A0fttYh3.4.f>-tritfeQXY-3- 
^HlmftthYlaminn\-p-D-wlQ-hQyQpvranQSvnQxv1-7-ff4-0-ben2VlQXVCarbQnvl-2,6- 
dideQxv-3-C> mftthvl-3-0>methvl-a-L-ribQ-hexoPvranQSvnoxvV2.6.8.1Q.12- 
pentamQthvl-3>M-methvl- 2>Qxobutvn-4.13-dioyabicvctQf8.2.inridec-12-en-5-Qne 

A mixture of 5.197 g (5.932 mmol) of [2a-[2fi\3S*(ia*,2B*),6a*.7a*, 
8S*,9B*.10B*l]-9-[[2-O-acetyl-3,4,6-trideoxy-3-(dimethylamino)-p-D-xylo- 

hexopyranosylloxy]-7-[(4-0-ben2yloxycartDonyl-2,6-dideoxy-3-C-methyl-3-0- 
methyl-a-L-ribo-hexopyranosyl)oxy]-3-(2-hydroxy-1 -methylbutyl)-2.6.8, 1 0, 1 2- 
pentamethyl-4,13-dioxabicyclo[8.2.1]tridec-12-en-5-one from Step 4, 4.20 g (35.85 
mmol) of N-methylmorpholine N-oxide and 2.5 g of 4 A molecular sieves in 26 mL 
of methylene chloride was stinred at 20^C for 1 hour. The reaction mixture was then 
cooled to -15*'C in an ice/acetone bath and after 15 minutes, 30.9 mg (0.879 mmol) 
of tetrapropyl-ammonium perruthenate was added. After stirring for several 
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minutesat -15»C the reaction was allowed to stand at -15»C for 20 hours. The 
reaction mixture was then filtered into a stirred mixture of 1 1 g of sodium bisulfite m 
1 00 mL of water, using 200 mL of ethyl acetate to wash the filter cake. The filtrate 
was diluted wIthlOO mL of water and after vigorously stirring for 1 hour was filtered. 
The aqueous layer was separated and discarded. The organic layer was washed 
with 2 X 100 mL of a 50/50 mixture of brine and 4% aqueous sodium bicarbonate. 
The ethyl acetate solution was dried over anhydrous sodium sulfate, filtered and 
concentrated in vacuo to give 4.65 g (90% yield) of the title compound as a white 
glass. 

Rtap fi- rgR-r2R' .3R'nB*LfiB*^*^*^'jflB']] -7-[(4-Q-Ben7ylnyYcnrhonYl-2.6' 

^j^^^^Y- ^.^-mf»thYl-a.n.mftthvl-r Y-i -ritTr»-hftYnpvrannsvnoxv1-2.6.fl.1Q.12- 

ppnt^m»thvi- -^.M-mpthvi.9-QYnK..tun-Q.rra.4.6.tririffnyv-3-fdimmhYlaminQ)-fcD^^ 

^^^^^^yff^nn.:y\]n',M%dA:*-rt\n^Mn»c\otR 9 ntririeC-1?-f>n-5-Qn9 

[2H-l2B*.3H*(1H").6R*.7S'.8S*.9R*,10R*ll-9-[[2-O-Acetyl-3.4.6-trideoxy-3- 
(dimethylamino)-3-D-xylo-hexopyranosyl]oxyl-7-[{4-0-benzyloxycarbonyl-2.6- 
dideoxy-3-C-methyl-3-0-methyl-a-L-ribo-hexopyranosyl)oxyI-2,6,8,10,12- 
pentamethyl-3-(1 -methyl-2-oxobutyl)-4. 1 3-dioxabicyclo[8.2.1 Jtridec-1 2-en-5-one 
(4.65 g. 5.3 mmol). from Step 5. was dissolved In 100 mLof methanol and kept at 
25''C for 4 days. A small amount of predpltale was removed by filtration and the 
solvent was removed in vacuo. The dried residue (4.39 g) was chromatographed 
on 200 g of silica gel which had been preconditioned and was eluted with ethyl 
acetate/heptane/ammonium hydroxide (69.8:30:0.2) to give 1.57 g (35 % yield) of 
the title compound as a white foam. 

.«»ap 7: rgR-f2R' .3R'tlB*lSB'^'^*^*^ *ll-7-rff . 6-Pideoxy-3-rrmethYl-3- 
o-methvi-g-i -rihn-hflyoDv r ann^vnnxvi-2.fi R 10 iP-pentamPthyl-3-f1-methYl-2- 
nynhirtvn-9-rp 4 R-tririBoxv f^-f riimf thYlf^m'""}-P-"-^^'Q-^^»^""v'"Rnosvi]oxvl-4.l 3- 

^( ^vQhinynlnfa P lltrj ^flp-1 9-ftn-S-Qne 

[2B-[2B*.3B*(ia*).6B*.7S*.8a*.9H'.10a*]l-7.I(4-O-Benzyl0xycarbonyl-2.6- 

dideoxy-3-C-methyl-3-0-methyl-a-L-ribo-hexopyranosyl)oxy]-2.6,8, 10.12- 
pentamethyl-3-(1-methyl-2-oxobutyl)-9-[[3.4,6-trideoxy-3-(dimethylamino)-p-D-xylo- 
hexopyranosyl]oxy]-4.13-dioxabicyclo[8.2.1ltridec-12-en-5-one [8.2.1 ]tridec-12-en- 
5-one (1.52 g. 1.83 mmol) was dissolved in 100 mL of methanol. To the resultant 
solution was added 75 mg of 10% palladium on carbon. The reaction mixture was 
shaken at ambient temperature under 4 atmospheres of hydrogen for 1 hour. TLC 
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analysis on silica gel plates eluted with chloroform/methanot/concentrated 
ammonium hydroxide (9.5:0.5:0.2) Indicated that the reaction was complete. The 
catalyst was removed by filtration and the filter cake was washed with 100 mL of 
methanol. The filtrate was concentrated under reduced pressure to give 1.267 g 
(99% yield) of the title compound. 

Step a: f2R-f2R * .3S '0,S*).6R' 7S'.8S*.9R*.10R']]-7.[^2.6.D[deoxv-3-C-methvl.3. 
Q-mBthylw *.l -rihn-hflxnpvranosvnoyy]-? fi B-l 0-1 g-oentamethvl-S-M -methvl-2- 
n«mirinhiitvn- ft-[[a4fi-tridenyv-3.fdimQthvlflminQVB.D.yvlo-hexopvranQSvnoxv1- 
4. 1 3.diQxabicvclQf8.2, 1 1trirtftc-1 2-en-5.one 

[2B-t2fi*,3B*(1B*).6fi*.7S*.8S*.9B*.10a*ll-7-l(2,6-Dideoxy-3-C-methyl-3-O- 
methyl-o-L-ribo-hexopyranosyl)oxy]-2,6.8.1 0,1 2-pentamethyl-3-(1 -methyl-2- 
oxobuty|)-9-[I3.4.6-trideoxy-3-(dimethylamlno))-p-D-xylo-hexopyranosylloxy]-4,13- 
dioxabicyclo[8.2.1]tridec-12-en-5-one (1.211 g. 1.735 mmol). from Step 7, was 
dissolved in 82 mL of absolute ethyl alcohol. To this solution was added 601 mg 
(8.65 mmol) of hydroxylamine hydrochloride, followed by 725 fiL (5.18 mmol) of 
triethylamine. The reaction mixture was heated at reflux temperature and 
monitored by analytical HPLC on a YMC reverse phase AQ-303 column eluted at 1 
miymin with water/acetonKrile/methanol (5:4.5:0.5) containing 6.5 g/L of ammonium 
acetate. After 18 hours, the reaction mixture was concentrated to a few mLs. Ethyl 
acetate (150 mL) and 33 mL of 8% aqueous sodium bicarbonate solution were 
added. The organic layer was washed with 2 X 33 mL of 8% aqueous sodium 
bicarbonate, dried over anhydrous sodium sulfate, filtered and concentrated in 
vacuo. The residue was canled on to the next step without purification. 

StRP 9: Diasteraomeric miyture of f2R-r2R'.3S*n S'. 2R'>. 6R*.7S*.aS\ 

9R*. 1 QR* ]l-3-(2-amino-1 -methvlbut vl\-7-f/P fi-didftnyv-.3.n.mftthvt-3-Q-methvl-ct-L- 

rihn.hpynpvrannsvhnxv1-2.fia.1Q.12.DQntamftthvl-9-rr3.4.6-tride0XV-3- 
Mtmethviamino^.p -D-xVlQ-hexoDvranosvl^nYv1.4 1 3-dioxabievclQf8.2. 1 1tridec-1 2-en- 

S-one and 

IgajgB'j^S'aS'.?^*} frR* ftp* Q"* inR*]1.a.^2-amino-1-methvlbutvn-7-ff2.6- 
dideoxv-3-C-methvl-3-O.methvl-«-L-ribo-hfi xopvranosvnoyvV2.6.8.10.12- 
pBntamfithyl-9-fr3.4.6-trideoxv-3-fd impthvlaminQVB-n-xvlo-heXQDVran0SVllQXVl- 
4 1 3.dioxablcyclorB.2. 1 ]tridflR.1 g-en-S-one 

[2B-[2B*.3S*(1S*).6B*.7S*.8S*.9B*.10B*]l-7-((2,6-Dideoxy-3-C-methyl-3-O- 
methyl-a-L-ribo-hexopyranosyl)oxyl-2,6,8, 1 0, 1 2-pentamethyl-3-(1 -methyl-2- 
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oximidobutyl)-9-[[3,4.6-trideoxy-3-(dimethylamino)-p-D-xylo-hexopyranosyl]oxy]- 
4 i3.dioxabicydo[8.2.11tridec-l2-en-5-one (997 mg). from Step 8. was dissolved in 
10% ammonium hydroxide in 100 mL of methanol. To this solution was added 2.5 
g of Raney nickel and the reacUon mixture was shaken at ambient temperature 
under 4 atmospheres of hydrogen for 1 8 hours. The catalyst was removed by 
filtration and the filtrate was concentrated under reduced pressure. The dry residue 
(895 mg) was dissolved in 120 mL of ethyl acetate and the ethyl acetate solution 
was washed with 3 X 33 mL of 8% aqueous sodium bicarbonate solution and 30 
mL of brine, dried over anhydrous sodium sulfate, filtered and concentrated in 
vacuo to give 799 mg of the title mixture as a white glass. The product was earned 
on to the next step without purification. 

gtop in- r?R-r2R -3S'.4S'^*^'^*JLfla'JlB * 1?R')m? frOmm-^ 
mfthyi-'^.n-mftthvi-r . I - rinn - hmnnY^""«"'^»^^-^^^^'v'-''^^^<^">^-^ 4,ft . 1Q . l2 . l4- 

hovomathvl-1 1.r f ^ A ft.«ririAnw.3-(Hlmafhi/tamino^.B-n-XVlO-hftXQPYmnnSYnOXYl-6- 
pTa-IS-OYabir yHnfingnrrnntFl^lftn-''^-''"-'^'""^ ..... 

The diastereomeric mixture of [2fi-[2a*.3S*(lS'.2fl ).6B .8S . 9H .10H 1]- 
3-(2-amino-1-methylbutyl)-7-[(2.6-dideoxy-3-C-methyl-3-0-methyl-a-L-nbo- 

hexopyranosyl)oxy]-2.6.8.10.12-pentamethyl-9-I[3.4.6-trideoxy-3.(dimethylamino)- 

p-D-xylo-hexopyranosyl]oxyl-4.l3-dioxablcyclot8.2.1]tridec-1 2-en-5-one and [2R- 

[2a*.3S*(ia*.2S*).6a*.7S*. 8S*.9a*.1 0B*D-3-(2-amino-1 -methylbutyl)-7-[(2.6- 

dideoxy-3-C-methyl-3-O-methyl-a-L-ribo-hexopyranosyl)oxyl-2,6.8,10.12- 

pentamethyl-9-l[3,4.6-trideoxy3-(dimethylamino)-p-D-xylo-hexopyranosyl]oxyl- 

4,i3-dioxablcyclo[8.2.l]tridec-12-en-5-one (345.1 mg) was dissolved in 9.0 mL of 
methanol. To this solution was added 1 .0 mL of concentrated ammonium 
hydroxide and the resultant solution was heated at 45°C in a screw capped vial for 
9 days. The solution was concentrated in vacuo to give 338.6 of a glass. The glass 
(300 mg) was dissolved in 2.0 mL of methanol and purified by preparative HPLC 
chromatography. The HPLC column, a D-ODS-7 (20 X 250 cm) C8 reverse phase 
column was eluted at 14 mUmin. The eluent was prepared by dilution of 36 g of 
ammonium acetate with 2.1 L of water and 1 L of acetonitrile. The methanol 
solution was filtered through a 45 nylon filter and Injected onto the column in 5 
batches (4 X 400 ^lL and 1 X 200 jiL). The first peak to elute from the column 
(fraction A; RT=18.6 min) was collected in a flask containing 150 mL of 1 N 
aqueous ammonium hydroxide. The second peak to elute from the column 
(fraction B) was collected at 22.8 min. Each fraction was separately concentrated 
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in vacuo at 45''C to remove acetonitriie. 10% Aqueous sodium carbonate solution 
(25 mL) was added to the resulting aqueous mixture which was extracted with 5 X 
20 mL of chloroform. The combined chloroform extracts were washed with a 
mixture of 15 mL of brine and 2 mL of concentrated ammonium hydroxide, dried 
over anhydrous sodium sulfate, filtered and concentrated in vacuo. Acetonitriie 
was added to the residue to azeotropically remove residual chloroform and water 
and evaporated under reduced pressure to give 65.4 mg (19% yield) of Fraction A 
(the title compound) and 105 mg (31% yield) of Fraction B (the 2S*-2-amino 
diastereomer). Fraction A: FAB MS M/Z: 699 (M+H)+; IR (0.15% in CCI4) 3565, 
3480, 1650 cm-'* . Fraction B: FAB MS M/Z: 699 (M+H)+: IR (0.15% in CCI4) 3558, 
3470. 1720 cm-V 



Example 4 

IgB:{gB"^"jlB*.j5B*j8B\9S* m.Q" 11RriPR>Q-[/g 6-DideQxv>3^C-mQthvl-3-0> 

mQthyl>n fL>ribQ-hexQpvranQSvl\ QyvU5>ethvi>3.4-dihvdrQXV-2.4.8.1Q.12.14- 
hexamethv M1-fr3.4,6>trideQxv-3-(methvlaminQ^B-D>xvlo-hexoDvranosvnQXv1>6- 
aya-1 S-nyabicvdon 0.2. 1 1nentadec^l 4-en-7-Qne 

[2B-(2B*.3B*.4fi*,5B*.8B*.9S*.1 0S*.1 1B*.1 2B*)]-9-[(2.6-Dideoxy-3-C-methyl- 
3-0-methyl-a-L-ribo-hexopyranosyl)oxy]-5-ethyl-3.4-dihydroxy-2.4.8,10.12.14- 
hexamethyl-11-[[3.4,6-trideoxy-3-(dimethylamino)-p-D-xylo-hexopyranosyl]oxy]-6- 
aza-15-oxabicycio[10.2.1]pentadec-14-en-7-one (2 g, 2.8 mmol), the product of 
Example 1, was dissolved In 40 mL of methanol. To this solution at ambient 
temperature was added 1.9 g (14 mmol) of sodium acetate, followed by 390 mg 
(1 .54 mmol) of iodine.and the resultant solution was exposed to light for 45 
minutes. The iodine color was no longer visible. A second portion of iodine (390 
mg, 1 .54 mmol) was added and the solution again exposed to light for 1 .5 hours. 
The reaction mixture was then poured into a separatory funnel containing 50 mL of 
methylene chloride and washed with a mixture of approximately 21 mL of brine and 
50 mL of 5% aqueous sodium bicarbonate solution containing 100 mg of sodium 
thiosulfate. The aqueous layers were extracted with 5 X 25 mL of methylene 
chloride. The combined organic layers were washed with brine, dried over 
anhydrous sodium sulfate, filtered and concentrated in vacuo. The residue (1.82 g) 
was chromatographed on 150 g of silica gel eluted with 
chloroform/methanol/ammonia (100:3:0.3) to give 865 mg (44% yield) of the title 
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compound; FAB MS IWI/Z: 701 (M+H)+; IR (0.15% in CCI4) 3560. 3438. 3353 and 
1660 cm-"'. 

In another mn. the solvent used for workup was ethyl acetate Instead of 
methylene chloride, and the product was crystallized from acetonitrile, instead of 
being purified by chromatography, mp 170-175»C. [a]D = -29.0» (c=1 .00. MeOH. 
Za^C). IR (CCI4) 963. 1665. 1700 cm""'. Anal Cala for C36H64N2O11: C. 61.69; H, 
9.20; N. 4.00; Found: C, 61.39; H, 9.02; N. 3.95. 



Example 5 

f9R.r2R* .3R*.4R'.5B*^'^*UIiS*JiB*^ ')]-f?-rf? . fi'Pid90XY'3-0-mftthYl-3-Q- 
mftthv|. « -l .nhn.hpynnx/ranncyl\nwVR-»thvl-3 4-dihvdrQXV-? 4,Q,1Q.12 . 14- 

fi-ayfl-1 S- o yphinyrtnf 1 0 p 1 1pontariae-1 4.en-7-one 

[2B-(2B*.3H*.4B'.5B*.8B*.9S*.10S*.llH*.l2H*)]-9-[(2.6-Dideo)(y-3-C-methyl- 
3-O-methyl-a-L-ribo-hexopy ranosyl)oxy]-5-ethyl-3.4-dihydroxy-2.4,8. 1 0. 1 2, 1 4- 
hexamethyl-11-II3.4.6-trideoxy-3-(methylamino)-p-D-xylo-hexopyranosyIloxy]-6- 

aza-15-oxabicyclo[10.2.1]pentadeo-14-en-7-one (53 mg, 0.076 mmol), the product 
of Example 4, was dissolved in 3 mL of methanol. To this solution was added 25 
mg of 10% palladium on carbon and 50 ^iL (0.82 mmol) of acetaldehyde. The 
reaction mixture was shaken at ambient temperature under 4 atmospheres of 
hydrogen for 18 hours. The catalyst was removed by filtration and the filtrate was 
concentrated in vacuo. The residue was washed with 50 mL of 5% aqueous 
sodium bicarijonate and the aqueous mixture was extracted with 3 X 7 mL of 
methylene chloride. The combined organic extracts were washed with brine and 
concentrated in vacuo. The residue (43.3 mg) was combined with additional 
material from an identical reaction (totai=200 mg) and chromatographed on a 1 X 
40 cm silica gel column eluted with toluene/methanol (20:1) to give 98.6 mg of 
solid. The solid was dissolved in 4 mL of acetonitrile and filtered. The filtrate was 
concentrated in vacuo to give 62.8 mg of the title compound: FAB MS M/Z: 729 
(M+H)+; IR (0.15% in CCI4) 3560. 3440, 3355 and 1660 cm-1. 



wo 92/18134 



-45- 



PCr/US92/02590 



Example 6 

[2R-r2R^3R^4R* ^* flR^9S^.1 QS*.1 1 R*.1 2B^]>9-f^2.6-DideQXV-3-C-methvl-3-0- 
mpthyUrt.L.ribQ-heyQPvrflnn^vhnw1.S-ftthvl>3.4-dihvd 
heyamethyl-1 1 -ffS.^ fi>tririPnw-3-^methvir2-DroDenvnaminQ)-B-D-xvlQ- 
hexQpyranQsy i]Qxvl-6-a2a-l fi-oxabicvdon Q.2.1 loentadec-l 4-en-7-Qne 

[2B-(^B^3B^4B^5fi^8B^9S^10S^11B^12B*)]■9•I(2,6-Dldeoxy-3-C-met^^^^ 
3-0-methyl-a-L-ribo-hexopyranosyl)oxy]-5-ethyl-3.4-dihydroxy-2,4,8, 1 0. 1 2. 1 4- 
hexamethyl-11-[[3.4.6-trideoxy-3-(methylamino)-p-D-xylo-hexopyranosyl]oxy]-6- 
aza-15-oxabicyclo[10.2.1]pentadec-14-en-7-one (60.9 mg, 0.087 mmol), the 
product of Example 4, was dissolved in 1 .5 mL of acetonitrile. To this solution was 
added 25 (0.289 mmol) of cold allyl bromide and the reaction mixture was 
stirred at ambient temperature for approximately 8 hours. The reaction mixture was 
diluted with 50 mL of 5% aqueous sodium bicarbonate solution and was extracted 
with 3 X 15 mL of methylene chloride. The combined organic layers were washed 
with brine, dried over anhydrous sodium sulfate, filtered and concentrated in vacuo 
to a glassy solid. The glass (54.8 mg) was purified by chromatography on silica gel 
eluted with toluene/methanol (20:1) to give 19.6 mg (31% yield) of the title 
compound; FAB MS M/Z: 741 (M+H)+. 

Example 7 

f2R-r2R* aq*,ilRr5R* flRVaS^.I QS*.1 1 R*.1 2R*)l-9-[^2.6-DideQxv-3-C-methvt-3>0- 
methvi-a-L-ribQ-hexQDvranQsvhQxv1-5-ethvN3.4-dihvdrQXV-2.4.8.1Q,12.14- 
hftxamethvU11>rf3.4.6^trideoxv-3-fdimethvlf2-DrQDenvnammQnium>-B>D-xvlQ- 
hexopyranosvl]Qxvl-6-a2a>15>Qxa bl-cvclQf10.2-1]DQntadec-14-en-7-QnQ bromide 

(2B-(2B*.3B*.4B*,5B\8B*.9S*,1 Oa*.1 1B*.1 2B*)]-9-[(2,6-Dideoxy-3-C-methy|. 
3-0-methyl-a-L-ribo-hexopyranosyl)oxy]-5-ethyl-3,4-dihydroxy-2.4.8. 1 0, 1 2. 1 4- 
hexamethyl-11-[[3.4,6-trideoxy-3-(dimethylamino)-p-D-xylo-hexopyranosyl]oxy]-6- 
aza-15-oxabicyclo[1 0,2.1 ]pentadec-14-en-7-one (200 mg. 0.28 mmol). the product 
of Example 1. was dissolved in 3 mL of acetonitrile. To this solution was added 80 
^L (0.924 mmol) of allyl bromide and the reaction mixture was stirred at ambient 
temperature for 2 hours. The reaction mixture was concentrated in vacuo. The 
residue was triturated with ethyl acetate. The solid phase was dried in vacuo to 
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give 160 mg (68% yield) of the title compound: FAB MS M/Z: 755 (M+-Br): IR (KBr) 
1703, 1650 cm-l. 

Pvamnle 8 

f3R-f2R* .3R'^'^'^'^'^'jlB*U2B ')]-9-ff?ff-Pif1ft0XY-3-C-mftthYl-3-Q- 

hov«m«>thvi.ii-r p A B.triHonw-3.MimftthviaminQ)-P-n-yYln-hftxnnYrannsYnQXYl-6- 
n^ ^_ 1i^ . ^^oK.nyHnrin 9 nDftntafien-i4-en-7-nnfl 14-(>fiBrbQnate 

[2B-(2a*.3B*.4H*.5H'.8H*.9S*.1oa*.1ia*.12B*)]-9-[(2.6-Dideoxy-3-C-methyl- 
3-O-methyl-a-L-ribo-hexopyranosyl)oxy]-5-ethyl-3.4-dihydroxy-2,4.8.10.12.14- 
hexamethyi-11-I[3.4.6-trideoxy.3-(dimethylamino)-p-D-xylo-hexopyranosylloxyI-6- 

aza-15-oxabicyclo[1 0.2.1 ]pentadec-l4-en-7-one (177 mg. 0.248 mmol). the 
product of Bcample 1 . was dissolved In 2 mL of toluene^lF (1 :1 ). To this solution 
was added 0.37 g (2.68 mmol) of potassium carbonate, followed by 0.78 g (8.86 
mmol) of ethylene carbonate (commercially available from Aldrich Chemical 
Company). The reaction mixture was heated at reflux temperature for 3 hours, 
cooled to ambient temperature, diluted with 50 mL of 5% aqueous sodium 
bicarbonate and extracted with 3 X 25 mL of toluene. The organic phase was 
washed with 50 mL of brine and concentrated in vacuo to an oil which solidified 
upon standing at ambient temperature. The residue was chromatographed on 
silica gel eluted with chloroform/acetonitrile/methanol/ammonia (10:2.5:0.25:0.03) 
to give 66.7 mg (19% yield) of the title compound: DCI NH3 I^S WZ: 741 (M+H)+: 
IR (0.15% in CCI4) 3560. 3440. 3358. 1805 and 1678 cm'l. 



FYamole 9 

mothul.a-r>.methvl- ff -|-riK»-hpvnnvranowi^nxvT-5-ftthvl-3,4-tiihYdrQXY- 
P ft 1^ -^9 i^.h«vamflthvl- ii-rp AR-trideow-3-MimethvlamlnQ)-feD=2Qdai 

t2H-(2B*.3S*.4H*.5B*.8B*.9S*.10a*.1lB*.12a*)l-9-[(2.6-Dideoxy-3-C-methyl- 
3-0-methyl-a-L-ribo-hexopyranosyl)oxy>5-ethyl-3.4-dihydroxy-2.4.8.10.12.14- 
hexamethyl-11-[[3.4.6-trideoxy-3-(dimethylamlno)-p-D-xylo-hexopyranosyl]oxy]-6- 
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aza-15-oxabicyclo[10.2.1]pentadec-14-en-7-one (210.7 mg» 0.295 mmol), the 
product of example 1 , was dissolved in 20 mL of glacial acetic acid. To tlie 
resultant solution was added 40 jiL (2.157 equivalents) of difluoroacetic acid (DFA) 
and 210 mg of platinum oxide. The reaction mixture was shaken at ambient 
temperature under 4 atmospheres of hydrogen for 4 hours. Ammonium acetate 
(160 mg) was added and the resultant mixture was shaken for 1.0 minutes. The 
catalyst was removed by filtration and the filtrate was concentrated under reduced 
pressure. The residue was diluted with 50 mL of chlorofomi. A mixture of 50 mL of 
brine and 10 mL of concentrated ammonium hydroxide was added. The 
chloroform layer was separated and the aqueous layer was extracted with 30 mL of 
chloroform. The combined chloroform layers were washed with a mixture 40 mL of 
brine and 5 mL of concentrated ammonium hydroxide. The chloroform solution 
was dried over anhydrous sodium sulfate, filtered and concentrated. The residue 
was evaporated from acetonitrile to remove all of the chloroform and dried under 
vacuum to give 230.4 mg of a white glass. The title compound was separated from 
the other components of the crude product by preparative HPLC on a reverse 
phase YMC D-ODS-7 column (20 X 250 mm) eluted at 10 mUmin with 40% 
methanol in water containing 10 g/L of triethylamine hydrochloride, 0.1 mL/L of 
glacial acetic add and 30 mL/L of ethylene glycol. The crude product (the white 
glass) was dissolved in 2.0 mL of methanol and the solution was filtered through a 
0.4 \i nylon filter. The methanol solution was injected onto the HPLC column in 6 
portions totalling 1.755 mL. The peak collected at 14.7 min was combined from 
each run and concentrated to less than one half of the collected volume using a 
rotary evaporator and water bath heated to 45''C. The concentrate was diluted with 
an equal volume of brine and then made basic (pH 10) with 20 mL of 10% aqueous 
sodium cartjonate solution. The product was extracted with 4 X 25 mL of 
chloroform. The combined extracts were washed with 30 mL of water, dried over 
anhydrous sodium sulfate, filtered and concentrated to dryness under reduced 
pressure. After vacuum drying, the residue was dissolved in 2 mL of acetonitrile 
and treated with 50 mg of sodium bicarbonate. After the mixture was stirred for 15 
min. it was filtered and the filtrate was concentrated to dryness under a stream of 
nitrogen. The title compound (30.3 mg) was obtained after vacuum drying; FAB MS 
M/Z: 717 (M+H)+; IR (0.15% in CCI4) 3560. 3470, 3440, 3345 and 1660 cm'^. 
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pvamnla 10 

P ^ ft ^^.h^vampthvi- ii-rp AR.trideow-r^-MimmhvlaminQ):P;Il:^Odfc 
f^ ^^ ^j^ y jj^j^^^jl^^^y(i.>»y^.ifi^yf*h\f^ciom.?^^^^^ with 

TO [2B-(2a*.3a*.4B*.5fi*.8B*.9SM0S*.1 1B*.12B>9-l(2.6-dideoxy-3<)- 
methyl-3-0-methyl-a.L-ribo-hexopyranosyl)oxy]-5-ethyt-3.4-dlhydroxy- 
24.8.10.12.14-hexamethyl-11-tt3.4,6-trideoxy-3-(dl-methylamino)-p-D-xylo. 
hexopyranosyl]oxy]-6-a2a-15-oxabicyclo[10.2.1]pentadec-14-en.7-one(515mg. 
0 72 mmol). the product of example 1 . suspended in 20 mL of water, was added 20 
mL of glacial acetic acid. The reaction mixture was stirred at ambient temperature 
for approximately 4 hours and then poured Into 300 mL of water. The solution was 
made basic (pH 8-9) by adding 5% sodium bicarbonate solution and ammonium 
hydroxide and gently swirling. The aqueous solution was poured into a separatory 
funnel containing methylene chloride and the methylene chloride layer was 
separated. The aqueous layer was extracted with 3 X 100 mL of methylene 
chloride. The combined methylene chloride extracts were concentrated under 
reduced pressure to give 300 mg of the acid degradation products. One of those 
products was identified as the corresponding anhydro compound. I1B-(1fi . 2B . 
3B*.4B*.5B*.8B*.9S*.1 0S*.1 1B*.12B*.1 4B*)l-9-l(2.6-dideoxy-3-C-methyl-3-0- 
methyl-a-L-ribo-hexopyranosyl)oxyl-5-ethyl-3-hydroxy-2.4.8.10.12.14-hexamethyl- 

1 1 .1[3,4.6-trideoxy-3-(dimethyf-amlno)-3-D-xylo-hexopyranosylloxy]-6-aza-1 5.1 6- 
dloxatricyclo[10.2.1 .l^.'*! pentadecan-7-one. A crude sample of the anhydro 
compound (540 mg) was chromatographed on silica gel (approximately 100 g) 
equilibrated with chloroform/acetonltrile/methanol/ammonia (10:3:0.4:0.03) and 
eluted with chloroform/acetonitrile/methanol/ammonia (10:3:0.6:0.006) to give 100 
mg of the anhydro compound. FAB MS M/Z: 715 (M+H)+: IR (0.15% in CCU) 3460. 
3435. 3330 and 1645 cm-i; 13C NMR (DMS0-d6) C9 at 114.3 ppm. Mb = -1 1 .8" 
(c 1.00: IVIeOH). A sample was crystallized from acetonitrile. m.p. 178-182°C. 
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Example 11 

Rpprtinn of fgR^rgR^ 3R^4R^5R*^*^*.lfls*JLm"JL2B*)^9■rf2,6-PideQXY'3^ 

mftthvl-a^(^mQthvi-« -l-riho>hexQnvranQSvnQXvV5>ethvl-3.4-dihYClrQXY- 
p , 4fl in 1g 14>hQxamftthYt-114r3 4 6>trideQXV-.^-(Himftthvl^^^ 

hAvnpyrannftv>|Qyv1-6- fl7a-1 fi-oxabiryclof 1 Q.2. 1 10ftntadftC-1 4-ftn-7-Qne With 

/Vq ifftnus Hydro nhloric Acid 

I2fi-(2B^3B^4H^5H^8B^9S^10S^11fi^12H*)]-9-[{2.6.Dideoxy.3-C.methy|. 
3-O-methyI-a-L-ribo-hexopy ranosyl)oxy]-5-ethyl-3.4-dihydroxy-2,4.8,1 0.1 2.14- 
hexamethyl-11-[[3.4.6-trideoxy-3-(dimethylamino)-p-D-xylo-hexopyranosyl]oxy]-6- 
aza-15-oxabicyclo[1 0.2.1 ]pentadGC-14-en-7-one (874 mg, 1.22 mmol), the product 
of example 1 , was dissolved In acetonitrile and the solution was concentrated 
down to a foam under reduced pressure. Water (50 mL) was added to the foam 
while the sides of the flask were scraped. A solution of 2 mL of 1 N aqueous 
hydrochloric acid in 100 mL of water was prepared and 39.33 mL of this solution 
was added portionwise to the aqueous erythromycin A lactam enol ether. After the 
addition was complete the pH of the resultant solution was 3. As sample dissolved 
it was necessary to adjust the pH by the addition of 1 N aqueous hydrochloric acid 
in order to maintain the pH at approximately 2.5. After stirring for 90 minutes the 
reaction mixture was quenched by pouring the acidic solution into a separatory 
funnel with 1 00 mL of 5% aqueous sodium bicarbonate solution and 3 mL of 
concentrated ammonium hydroxide. The aqueous layer was extracted with 3 X 50 
mL of methylene chloride. The organic layer was washed with brine, dried over 
anhydrous sodium sulfate, filtered and concentrated under reduced pressure. 
Silica gel (approximately 100 g) was slunied with acetonitrile/ammonia (10:0.5) 
and poured into a column. The column was equilibrated with 2 L of 
chloroform/acetonitrile/methanol/ ammonia (10:3:0.5:0.05). The residue was 
loaded on the column and the column was eluted with 

chloroform/acetonitrile/methanol/ammonia (10:0.3:0.5:0.05) to give 160 mg of [3B- 
(3B*,4S*.5S\6B*7B*.9S*.1 1B*,1 2B*, 1 3B*,1 4B*)l-4-[(2.6-dideoxy-3-C-methyl-3-0. 
methyl-a-L-ribo-hexopyranosyl)oxy]-14-ethyl-7,12.13-trihydroxy-3,5.7.9.11.13- 
hexamethyl-6-[[3,4.6-trideoxy-3-(dimethylamino)-p-D-xylo-hexopyranosylloxy]a2a- 
cyclotetradecane-2,10-dione (erythromydn A lactam"). FAB MS M/Z: 733 (M+H)+: 
IR (0.15% in ecu) 3560. 3430. 1675 and 1655 cm-i; ^^C NMR (DMSO-d6) C9 at 
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217.2 and 107.6 (mixture Of ketone and 9.12-hemiacetal). [al&^=-52.9« (cl.OO; 
MeOH). 

"^^y^ -I - rir T^- h ^v»p yr«nn«vhnyv1.S-mhvl-3.4-dihYf 1 myY-P 4 fy f^ , 10 . 12,14- 
h.pt«mathvl- 1 1-fn ^ fi-triHpnyv.VMimRthvlaminQ)-|3-P-XVlO-hflWPYmno^Yl]ffXYl-e- 
«T.^vahir.vclof 1 Q ?, 1 jpanfadan-l 4-«n-7-Qne 

A solution of 15% methylamine in methanol was prepared by adding 15 mL of 

liquid methylamine in 85 mL of methanol cooled to 0»C in an ice bath. [2B- 
t2B*3B-(1B*.2S*).6fi*.7S*.8S*.9a*.10H>7-[(2.6-Dideoxy-3-C-methyl-3-O-methyl- 

a-L.ribo-hexopyranosyl)oxy]-3-(1.2-epoxy-1-methylbutyl)-2.6.8. 10.12- 
pentamethyl-9-p.4.8-trideoxy-3-{dimethylamino)-p-D-xyIohexo.pyranosyl]oxyl- 

4.13.dloxabicyclo[8.2.11trideo-12-en-5-one (441.6 mg. 0.6327 mmol), from Step 4 
of Example 1. was dissolved in 10 mL of the methylamine solution in a 20 mL 
heavy-walled reaction tube. The reaction tube was sealed with a teflon screw cap 
and -O- ring and then the tube was heated at 100»C in an oil bath for 5 days. The 
reaction mixture was sampled and analyzed using the HPLC system described in 
Step 3 of Example 1 A. Accoiding to HPLC analysis, the epoxide starting matenal 
was consumed. The cmde reaction material was diluted with 100 mL of 8% 
aqueous sodium bicarbonate solution and extracted with 3 X 25 mL of chloroform. 
The chloroform extract was washed with 50 mL of a 1 :1 solution of 8% aqueous 
sodium bicarbonate and brine. The chloroform solution was dried over anhydrous 
sodium sulfate, filtered and concentrated in vacuo. The residue was dissolved m 
30 mL of acetonitrile and the solvent removed in vacuo to give a dark yellow 
residue. The residue (430 mg) was chromatographed on 50 g of silica gel which 
had been equilibrated with chloroform/acetonitrile/ methanol/ammonlum hydroxide 
(87.8:10:2:0.2 v/v/v/v). eluting at 2.1 mUmln with the same solvent used for 
equilibration followed, after collecting sixty five 15 mL fractions, by 
chloroform/acetonitrile/methanol/ammonium hydroxide (83.6:10:6:0.4 v/v/v/v) to 
give 275.2 mg (60% yield) of the title compound: DCI/NH3 MS M/Z: 729 (M+H)+: IR 
(0.15% in CCI4) 3560. 3510. 3460. 1700 and 1625 cm*"!, [ajo 22°C = -58.7» (C 
1.00; MeOH). 
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Fyample 13 

AltomflfA nrpnaration of ^2R42R ^3R^tB"^*L6B*:ZS"^"^*.l^ffl*nIZI£f2^ 
DtdeQyv>3-C-methvl-3-Q>methvl- ri-L-ribQ>hQXQpvranQsvnQWl-3-n.2-dih 
mQthvlbutviV2.6.8.10.1g-pentam ethvU94r3.4 6>trideQxv>3-r^^ 

xylo-hexQDvranQfiVl]Qxv H 1 3>diQxahinyrJnf8.2.1 ltridQC-1 2-en-5-Qne 

Erythromycin A (30.01 g, 40.89 mmol) was suspended in 200 mL of 
acetonitrile. To the stirred suspension was added 10.541 g (81.751 mmol) of 
dichloroacetic acid in 100 mL of acetonitrile over a 20 minute period; the 
erythromycin dissolved after addition of about half the volume. The reaction was 
stirred for 2.5 hours at 2yC giving the enol ether. To the solution containing the 
end ether intermediate was added over a 30 minute period a solution of 16.951 g 
(122.65 mmol) of potassium carbonate dissolved in 300 mL of 1 :1 (v/v) 
methanol water. The mixture was then refluxed for 1.5 hours, cooled to room 
temperature and concentrated in vacuo to leave a white residue. The residue was 
dissolved in a mixture of 200 mL of chloroform, 200 mL of 8% sodium bicarbonate 
solution and 100 mL of saturated brine. The organic layer was then separated, the 
aqueous layer extracted with chloroform and the organic layers combined. This 
solution was washed with a mixture of sodium bicarbonate solution and saturated 
brine, dried over sodium sulfate, filtered and concentrated to dryness. The residue 
was dissolved in 100 mL of acetonitrile and evaporated in vacuo to give 28.67 g of 
crude product as a foam. The rnaterial was crystallized from acetonitrile to afford 
1 8.717 g of the title product. A second extraction was performed, and the total yield 
for the reaction found to be 69%. 



Example 14 

[2R-f2R*3R^1R^ Pf^*)fiR^7S*flS^9R^1QR^]1-7-f/2.4.6>Trideoxv-3-C>methv^-3-0- 
mathyU fY^I -riho-hftXQPvra nofivhQxvl-3-n 2-epQxv-1 -methvlbutvlV2.6.8.1 0.1 2- 
pentamQthvl-Q-[[2-Q-acetyl-3.4.6>tride Qxv-3-fdimethvlaminQ)-Bj:3^xv^ 
hexQpvranQsy l]Qxy]-4. 1 3>dinxahtrvdnr8,2. 1 ltridec-1 2-en-5-Qne 
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fiton 1 fi>R-r2R* .3R'f1 R'.2S'l£B'^*^'^'j^ *]]-7-rf? f^-Pi(1f>0XY-3-C- 
,^athvl.3-0-methvl-f v-| - rihn-h°^"pvmnnfivnQyv1-3-n ,P-eDQXV-1-mf!thYl t ?UtYl)- 
9 R B 10 1g-Pontampthvl-9. ff''-<^-«^*^*v'-3 4 p.triri«*»w-3-MimflthvlarTHnQVB=D=ffldfll 
ha^npvrflnosv nnvyl-A 1 3.diOvahir.>/rJnfag.ntridflf>1 ?-ftn-5-Qne .... 

A 3.001 g (4.300 mmol)) sample of [2R-t2R*,3R*(1 R*,2S ),6R .7S .8S .9R 
10R*]l-7-I(2.6-Dideoxy-3-C-methyl-3-0-methyl-a-L-ribo-hexopyranosyl)oxyl-3-(1,2- 

epoxy-1-methylbutyl)-2.6.8.10.12-pentamethyl-9-I[3.4.6-trideoxy-3- 
(dimethylamino)-p-D-xylo-hexopyranosyl]oxy]-4.13-dioxablcyclo[8.2.1ltridec-12-en- 

5-one (the product of Example 1 A. step 2 above) was dissolved in 40 mL of 
methylene chloride, and 1 .2 mL of triethyl amine and 0.81 mL of acetic anhydride 
were added. The reaction was allowed to proceed for 24 hours, whereupon the 
solvent was removed under vacuum and the residue dissolved in 100 mL of ethyl 
acetate. The ethyl acetate solution was washed with 8% NaHCOa. 5% NaH2P04. 
H2O and 8% NaHCOa solutions, then dried over sodium sulfate, filtered and taken 
to dryness. Exhaustive drying yielded 3.175 g of the title product. This material was 
taken to the next step without further purification. 

«;t«p 9 rgR-r2R' .3R'MB*^'lfiB'^*.fiS'^'^ ']l-7-rfP fi-t?i(JftQXY-3-C:: 

mftthx/l-a-Q.mpthyl-d-n-imM g ^nlylth.nrflrtiQnvt.rf-l-ribO-hexnnYmnnSYnOXYl-3-f1 . 2- 

onnw.1.mathY'*'"*V'^» « » 1 ^ H>-p«intemftthvl-fl-fr?-Q-acetVl-3 4,6-trid9QXY-3- 
(riimftthulamino^-B -n- ffYln-hpynnvrano^ novyH-l a-din^flhirvrinfa 9 ntridec-1 2-en- 

5-one 

A 3.109 g sample of the product of Step 1 above, 2.064 g (16.894 mmol) of 
DMAP and 2.260 g (12.681 mmol) of i.l'-thiocarbonyldiimldazole (Aldrich) were 
dissolved In 40 mL of methylene chloride, and the reaction allowed to proceed at 
25»C for 18 hours. To the reaction mixture was then added 1 .1 5 mL of 
concentrated NH4OH. and the reaction stirred at room temperature.for 45 minutes. 
Next was added 100 mL of 0.5 M acetate buffer, followed by 2 mL of acetic acid to 
adjust the pH to 6.0. and the mixture stin^d for 2 hours.. Additional solvent was 
added, and the organic phase separated. After washing first with acetate buffer 
(pH 4.7). and then with 8% NaHCOa, the solution was dried over sodium sulfate, 
filtered and taken to dryness to yield 3.357 g of the titie compound. 
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Step 3. f2R42R i.'^n*(1 RVgS^ 6R^7S^8S^9R^jQR>7-[(2.4,6-TrideQxv-3-C> 
methyl-3-Q-methvl-f x-L-ribQ-hexQPvranQSvi^oxvV3-M.2-eDQXV-1>methvlbutvlV 
g 6 a 1Q. 1 2-pentamethvl*9-ffg-Q-acft tyl-3-4.6-tridQQyy>3-rdimethvlaminQ^^^^ 
hexopyranosviTQ w^A. 1 3-diQxabicvclQr8.2. 1 1tridec-1 2-en-5-Qne 

A mixture of 3.31 9 g (3.905 mmol) of the product of step 2 above and 0.1 28 g 
(0.779 mmol) of AIBN (2,2'-a20bis(2-methylpropionitrile) was dissolved in 60 mL of 
dry toluene. To this was added 2,2 mL (6.98 mmol) of tri-n-butyl tin hydride, and 
the mixture degassed and held under N2 before heating in an oil bath at lOO^'C for 
1 hour. The mixture was concentrated to a syrup, then dissolved in 1 00 mL of 
CHCI3. This solution was washed with acetate buffer (pH 4.7), then with 8% 
aqueous NaHCOa, dried over Na2S04, filtered and taken to dryness to yield 5.653 
g of a residue. The residue was dissolved in 200 mL of acetonitrile and washed 3 
times with 50 mL portions of hexane. The acetonitrile layer was concentrated to 
dryness to afford 2.69 g of the title product. 

Example 15 

[2R^^2R^ 3R^4R^5R^8R^9s^1os^1m*JL2B ^^9^ff2■4>6^Trideoxv-3-c^methv^3^ 

0-methyl-ft -L-ribo-heyQpyranQsvhoxy].5-ethvl-3.4-dihvdroxv>g.4.8. 1 Q. 1 2. 1 4- 
heyamethvU11>fr3.4.6-trideQxv-3-rd tmQthvlaminQVB-D>wtQ>hexQr>vranQSvnQxvl-6- 
S^Qyabicvdof 1 0 2 1 |Dftntad6C-1 4«an-7-onQ 



A 508 mg sample of the product of Example 14 was placed in a 20 mL 
pressure tube. The sample was dissolved in 10 mL of 15% NH3 in methanol, 
flushed with N2, sealed and heated at 100°C in an oil bath for 4 days. The contents 
of the tube were taken to dryness, and the crude product purified by preparative 
chromatography on silica gel, eluting with 0.2:2:10:100 

NH40H:methanol:acetonitrile:CHCl3. The solvent was removed from the fractions 
containing the product to afford 228 mg of the title compound as a glass. MS M/Z 
699 (M+H). IR(CCU):3520b, 3480b, 3440sh,3355sh.1700w. 1662s. [alo^- 
33.6° (c=0.50. MeOH. 24°C). Anal Calc. for C37H66N2O10: C, 63.58; H, 9.52; N. 
4.01 ; Found: C, 63.15; H, 9.48; N, 3.98. 



PCr/US92/02590 

WO 92/18134 

-54- 

Ffflmple 16 

I2B={2B'^*^'^'^*^'^'^*^ 'M-'^-t^^ 4 (7-TridftnyY-3-C?-methYl-3- 

0.mathvl-f >.i -rihn.h«>vnnvra|nn^'^"^T-^'»thv'-'^ 4.riihvdrOXV-? 4,6,fl.1Q.12.14' 
fiy fl.1 g-nyflhlnvdor iDiP 1 jpantadftfi-l 4-en-7-Qne 

A 607.2 mg sample of the product of Example 14 was placed in a 20 mL 
pressure tube, and 10 mL of 15% methylamine in methanol was added. The tube 
was flushed with N2. sealed and heated at 1 00»C In an oil bath for 4 days. The 
tube was opened, and the solvent removed to yield 634 mg of crude product. This 
material was purified by chromatography on silica gel. eluting with 0.2:2:10:100 
NH40H:methanol:acetonitrile:CHCl3. The solvent was removed from the fractions 
containing the product to afford 302.4 mg of the title compound as a glass. [a]D = - 
55.00 (c=l.OO. MeOH. 29°C). IR (CCU): 3510b. 3480b. 1700w. 1622s cm-i. Anal 
Calc. fbrCasHesNaOio: C. 64.02; H. 9.61; N. 3.93; Found: C. 64.02; H. 9.67; N. 
3.92. 

Fyamnle 17 

r3R-/gR* .3R*.4B'^*^'^*^*JJB'U2B *)l-ft-[fP . 6-Pidfinyy-3-G-mftthYl-3-Q- 

methvl.«-l .rihn-hexopvrannfiv»QX Y ]-«t-ftthx/l..^ 4.rtlhvrirQXV-2.4.8.1 Q.1 2.1 4- 

havamftthvi.ii-r p A R.tririfloxv-?.f n-hirtvimftthvlaminQ)-PiP:adfli 
hovnpyrannQvnnx v ]-fi.aTfl-i fi-oyahirvcion o.2.nnftntaTlftfi-1 4-f?n-7-Qne 

To a heavy-walled flask (Pan: Instalment Co.) were added 311 mg of the 
product of Example 4. 30 mL of methanol, 120 mg of 10% Pd/C and 0.30 mL of 
butyraldehyde. The flask was charged with 4 atm of hydrogen and shaken for 16 
hours. The catalyst was removed by filtration, and the solvent was removed under 
vacuum. The residue was dissolved in acetonltrile and taken to dryness twtoe to 
give 340 mg of cwde product The crude product was purified by reverse phase 
HPLC. eluting with 40:60 acetonitrilenwater containing 10 g/L of ammonium 
acetate. The eluent fractions were concentrated to half their volume and were 
made alkaline by the addition of 1 N NaOH in small portions. The product was 
extracted into chloroform which was washed with 8% aqueous NaHCOa. dried over 
sodium sulfate, filtered and concentrated. The residue was dissolved in acetonitrile 
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Which was then removed under vacuum to yield 170.6 mg of the title product as a 
glass. MS M/Z 757 (M+H). [aJD - -32.9" (c=1 .00. methanol. 28°C). IR (CCU): 
3560. 3520. 3440. 1702. 1660 cm ^ Anal Calc. for C40H72N2O11: C. 63.46; H, 
9.59: N. 3.70; Found: C. 62.95; H. 9.48; N, 3.63. 

P^ample 18 

f2R./2R' ^\4B*.i'>R* ft"' 9S*.1 OS'.1 1 R*.1 2R^)•9~rr2-6.DlriftOXV^3^C-methvl•^-Q- 
fnfth yl-,T-|.riho-hftxoDyrannRvhoxv1..S.flthvl-3.4-dihvdrQXV-2.4.8.1 0.1 2.14- 
hflyamftthyl.1 1 .ffa A fi-trideQxv-3Wn-proovlmflthvlaminQ^B-D-xvlQ- 
hPYnpyrannsyl]nxv1-fi-agfl-1 S-oxahirx/rinfl 0 g Unentadec-l 4-en-7-one 

By a procedure similar to that described in Example 17. 382 mg of the product 
of Example 4 was reacted with propionatdehyde Instead of butyraldehyde, to afford 
196.2 mg of the title compound as a white glass. MS M/Z 743 (M+H). [a]D = -32.8° 
(c=1.00. methanol, 28«'C). Anal Calc. forC39H70N2Oii: C. 63.05; H, 9.50; N, 3.79; 
Found: C. 63.05; H. 9.50; N, 3.79. 



Fyamote 19 

[2R.f2R*-3R* 4R*ifiR* ftp* flS* ios'.iiR'.i2R'^].Q.p fi.DidflQXv-a-C-methvl-3-O- 
mQth yl.«.l .rihn-hflXQPv rflnnsy»nyv1-S-flthvl.a 4.dihvriroxv-g.4.8.10.12.14- 
hoyflmftthyM 1 .rf3.4 fi-tridflQxv-3.//-nronvlmethvlaminQVB j^^ado^ 
hftynnyrano.wnQXvT-fi-aga.1 S-oyahira/Rtan 0 2 1 Inentadec-1 4-en-7-one 

In a 20 mL pressure tube were placed 200 mg of the product of Example 4, 0.5 
mL of diisopropylethyiamine. 1.0 mL of 2-iodopropane and 2.0 mL of acatonitrile. 
The tube was flushed with N2. sealed and heated at 70°C in an oil bath. For 
workup, the products of two such runs were combined. The solvents were remove, 
and the residue was dissolved in a mixture of 30 mL ethyl acetate, 20 mL of 8% 
aqueous NaHCOa and 100 mg of sodiium thiosulfate. The organic layer was 
washed, dried and filtered, to give 354 mg of crude product. The cnjde product 
was purified by HPLC by a procedure similar to that described in Example 19 to 
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afford 1 96.2 mg of the title compound as a white glass. MS M/Z 781 (M+H). [a]D = 
-32.8° (c=1.00, methanol, 27»C). Anal Calc. for C39H70N2O11: C, 63.05; H. 9.50; N. 
3.79; Found: C. 62.54; H, 9.50; N. 3.77. 



Fvampla 20 

mathvl-» -i .rihr>.h»ynnv«»nosvnnyvl-5-f>fhvl-3.4-TlihVf1mXY-P . 4 . 8 . 1Q . 12.14- 
nf»vamothyi-1 1 -ffa^ R-tririAnyv-a-^f-h. rtylmflthviflminoWB-D-xvIO^ 

^^^^^„nn^yt\n^v(i.»-^^.t^^abir^c\nun 7 nnftntaflfln-14-ftn-7-on9 

By a procedure similar to that described in Example 19, 400 mg of the product 
of Example 4 were reacted with 2-iodobutane Instead of 2-iodopropane to afford, 
after purification by HPLC. two samples (the N-(S)-2-butyl and N-(B)-2-butyl 
isomers). 

21a. (S-isomer): 134 mg; MS M/Z 757 (M+H). [a]D = -30.2" (c=0.5, methanol. 
27''C). IR 3560, 3440. 3350, 1700. 1658 cm-1. 

21b. (R-isomer): 112.5 mg; MS M/Z 757 (M+H). [a]D - -36.4«» (c=0.5, methanol. 
27°C). IR3560. 3440,3350. 1700. 1659 cm-i. 



Fyamplft 21 



/f? VTT"' ^^^^ Gaqtrir Prnkinfttifi Activitv 

The compounds of the present invention were tested in vitro for their ability to 
induce contraction of smooth muscle strips isolated from rabbit small intestine 
using the following procedure. 

Rabbits were sacrificed and 15 cm of duodenum was rapidly removed and 
placed in ice-cold modified Ringers solution (120 mM sodium chloride, 25 mM 
sodium bicarbonate. 4.7 mM potassium chloride. 1.25 mM calcium chloride. 1.20 
mM magnesium sulfate and 5.6 mM glucose). The longitudinal muscle layer was 
separated from the circular muscle by blunt dissection and cut into strips of 10 X 20 
mm. Double-folded strips were vertically suspended between two hooks in 10 mL 
tissue baths with a mechanical preload of 1 g. The upper hook was connected to 
an Isotonic force transducer, and its displacement was recorded on a Grass 
polygraph. The tissue baths contained modified Ringers solution at 37°C and were 
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continuously gassed with 95% oxygen/5% carbon dioxide in order to maintain the 
pH at 7.5. 

After a stabilization period of at least 60 minutes, a contractility dose-response 
series was performed by adding increasing final concentrations of methacholine 
(10*7 M> 10*6 M and 10*^ M) in volumes of 100 ^.L. The bath solutions were 
replaced at least three times between doses. 

After the methacholine dose-response series was completed, a test 
compound dose response curve was initiated by the same procedure used for the 
methacholine dose-response series, with at least five concentrations of test 
compound within the range of lO'l^Mto 10*4M- The tissues were washed 
repeatedly between doses, and the studies were completed by recording the 
contractile response to 10'^ M methacholine to ascertain integrity of the muscle 
preparation. Contractile responses were expressed as percent of maximal 
contraction. The concentration of test compound which produces half of the 
maximal contraction (ED50 value) and the negative logarithm of the ED50 value 
(pEOso) were estimated from the dose-response curves. The pEDso values are 
shown in Table 1 in comparison to erythromycin A which is a known 
gastrointestinal proldnetic agent. From these data it is evident that the compounds 
of the present invention are potent proiclnetic agents. 



Table 1 



In Vitro IRabbit Duodenal Smooth Muscle Contraction Assay 



gxamplft Niimhar 



QSDSO (-log M) Relflttvfl Potency 



1 
3 
4 
5 
7 
8 
9 

10 
12 
15 
16 



7,10 18.0 

7.50 45.0 

6.50 5.0 

7.10 18.0 

6.60 5.6 

6.30 3.0 

6.25 2.5 

6.10 1.8 

7.22 23.4 

8.27 263 

8.50 447 
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17 
18 
19 



5.67 0-66 
6.00 1-41 
7.63 60.3 

20 (S) 8-^ 
20 (R) 9-27 2630 

erythromycin A 5.85 l.-O 

^nfirminmfnh''' ^rnuint^ Artix/Hv- m V7iff> Assay in Anesthfltirfld Pogs 

The compounds of the present invention were tested in vivo for their ability to 
induce gastrointestinal motility using the following procedure: Adult female beagle 
dogs, food deprived for16 - 20 hours and weighing between 7.0 and 12.0 kg. were 
anesthetized wfth 30 mg/kg of sodium pentobarbital given intravenously. 
Anesthesia was maintained during the experimental procedure by continuous 
intravenous infusion of 5 mg/kg Nembutal in 0.9% saline. After tracheal intubation, 
the animals were mechanically respired with a Harvard positive pressure 
respiratory pump. Rectal temperature was maintained at 37«>C by a healed animal 
table. A polyethylene catheter was Inserted into the right femoral artery to record 
blood pressure and heart rate using a Steatham P23 pressure transducer. 
Polyethylene catheters were also introduced into the right femoral vein for infusion 
of anesthetic and the left femoral vein for dmg administration and blood samples. 
The abdomen was opened by a midline incision immediately below the xiphoid 
process extending to 2 cm below the umbilicus. 

Five slran-gauge transducers were used to monitor contractile activity of the 
circular muscle layer of the stomach or intestine. Each was calibrated to give a 
60% full scale deflection when supporting a 100 g weight between two planar 
surfaces. However, due to variability in transducer response, output when applied 
to the circular muscle layer was obsewed to vary despite the first stage of 
calibration. Therefore, final sensitivity adjustments were subsequently made with 
transducers sewn in place to yield comparable deflections of paired transducers. 
Two transducers were sutured to the serosal surface of the antrum of the stomach. 
The first was approximately 5 cm proximal to the pyloms and the second 1 cm 
proximal to the first. Two transducers were also sutured to the duodenum; they 
were approximately 12 cm distal to the pylorus and about 1 cm apart. Only one 
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transducer was sutured to the jejunum, approximately 10 cm from the ligament of 
Treitz, and was not pair calibrated. Two transducers were used In both the 
stomach and duodenum to minimize variability. After application of the 
transducers, the abdominal wound was closed and gastrointestinal motility pattems 
were allowed to stabilize for from 45 to 90 minutes before drug administration. 

Motility and blood pressure were recorded by a Grass Modal 7 oscillograph. 
The records were manually analyzed by a scoring system which included both 
magnitude and duration of muscular contractions. The manual scoring system 
consisted of pulse-height measurement by counting recorded contractile waves in 
relation to five selected amplitudes (7, 17. 34, 68, 136, >136 g). A transparent 
guide was used to facilitate scoring. A minimal pulse-height score was assigned 
for every contraction between each of these levels (a score of 0.5 for all 
contractions between 7 and 17 g, a score of 1.0 for contractions between 17 and 34 
g, a score of 2.0 for contractions between 34 and 68 g, a score of 4.0 for 
contractions between 68 and 136 g and a score of 8.0 for contractions over 136 g). 
Scores were computed for the 60 minute period following drug administration. 
Mean scores were computed for the two transducers in both stomach and 
duodenum. Drugs were administered for either 2 or 3 periods, each period 
consisting of 90 minutes. In period 1 , the test compound was typically administered 
and motility responses recorded for 60 minutes. In period 2. erythromycin A 
lactobionate was then administered to establish an internal control for each animal 
studied. All compounds for one experiment were given at the same dose, usually 
4.0 mg/kg. 

Several experiments were done with erythromycin A lactobionate alone. 
Erythromycin was administered in both periods and the data analyzed in the 
standard manner. Due to dose-dependent tachyphylaxis, a motility response 
induced by erythromycin in period 1 resulted in reduced erythromycin response in 
period 2. Test compounds should ideally be investigated by both prior and 
subsequent administration with respect to erythromycin dosing to minimize 
tachyphylactic bias. For initial screening, however, the standard protocol was test 
compound (period 1) followed by erythromycin (period 2). 

The final expression of results was a ratio between the motility scoring for the 
test compound (period 1 ) and erythromycin A lactobionate (period 2). For stomach, 
duodenum and jejunum, the motility score in response to the test compound was 
divided by the motility score for erythromycin. From these three ratios, an arithmetic 
mean ratio for "overall motility index" was calculated In which contributions from the 
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three tissue areas measured were weighted equally. The compound of Example 1. 
when tested in vivo as described above, exhibited a motility index of 19.9 
compared to erythromycin A. which was assigned a motility index of 1. 
demonstrating that the compounds of the invention exhibit potent gastrointestinal 
proklnetic activity in vivo. 
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We claim: 

1 . A compound having the formula 




or a pharmaceutically acceptable salt thereof, wherein the dotted line is an optional 
bond; 

A is selected from the group consisting of 




r1 and r2 are independently be selected from the group consisting of 
hydrogen, loweralkyi, halo-substituted loweralkyi, cyano-substituted loweralkyl. 
hydroxy-substituted loweralkyl. loweralkenyl. loweraJkynyl, lower cycloalkyl. lower 
cycloalkylmethyl and benzyl; 

r3 is absent or is selected from the group consisting of loweralkyl, 
loweralkenyl, loweralkynyl and benzyl and accompanied by a pharmaceutically 
acceptable counterion so as to form a quaternary ammonium salt; 

is hydrogen or. taken together with r6, forms an ether bridge; 

r5 js selected from the group consisting of -OH and -OR^, wherein r9 is 
selected from loweralkyl, loweralkanoyi and -S(0)2CH3, or, taken together with r6 
and the carbons to which they are attached, forms a cyclic carbonate; 

r6 is selected from the group consisting of hydrogen. -OH and -OR'^O wherein 
Rio is selected from loweralkyl. loweralkanoyi and -S(0)2CH3; or, taken together 
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With r4 forms an ether bridge; or, taken together with r5 and the carbons to w 

they are attached, forms a cyclic carbonate; 

r7 is selected from the group consisting of hydrogen and methyl; 

r8 is selected from the group consisting of hydrogen and loweralkyl; and 

r9 is selected from the group consisting of hydrogen and hydroxy. 



3. A compound according to Claim 1 wherein A is ^ - 

4. A compound according to Ciaim 3 wherein r5 and r6. together with the 
carbon atoms to which they are attached, form a cyclic carbonate. 

5. A compound according to Claim 3 wherein R* and r6 taken together 
form an ether linkage. 

6. A compound according to Claim 1 wherein the compound is selected 
from the group consisting of 

[2a-(2a\3B'.4B*.5B*.8B'.9S*.10S*.11B'.12fi>9-[(2.6-Dideoxy-3-C-methy|.3-O- 
methyl-a-L-ribo-hexopyranosyl)oxy]-5-ethyl-3.4-dihydroxy-2,4.8.1 0,1 2.1 4- 
hexamethyl-11-p.4,6-trideoxy-3-(dimethylamino)-p-D-)(ylo-hexopyranosyl]oxyI-6- 

a2a-15-oxabicyclo(1 0.2.1 ]pentadec-l4-en-7-one ("erythromycin A lactam end 

ether"); 

[2B-(2B*,3a*.4a*.5B*.8B*.9S'.10a*.11B*.12B*)h9-[(2.6-Dideoxy-3-C-methyl-3.O- 
methyl-a-L-ribo-hexopyranosyl)oxy]-5-ethyl-3-hydroxy-2.4,8,10,12,14-hexamethyl- 
1 1 -[[3,4.6-trideoxy-3-(dimethylamino>-|3-D-xylo-hexopyranosyl]oxy]-6-aza-1 5- 
oxabicyclo[1 0.2.1 ]pentadec-14-en-7-one ("erythromycin B lactam enol ether"); 



2. A compound according to Claim 1 wherein A Is 
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t2fi-(2a*.3a*.4a*.5B*.8B*.9S*.10S*,1ia*.12B*)]-9-I(2.6.Dideoxy-3-C-methyl-3-O- 
methyl-a-L-ribo-hexopyranosyl)oxy]-5-©thyl-3,4-dlhydroxy-2.4,8,10,12,14- 
hexamethyl-11-[[3.4,6-trideoxy-3-(methylamino)-p-D-xylo-hexopyranosylJoxyl-6- 
aza-1 5-oxabicyclo[1 0.2. 1 ]pentadec-1 4-en-7-one; 

[2H-(2B*.3B*.4B*.5a*.8a*.9S*.1 0S*.1 1B*.1 2a*)]-9-[(2.6-Dideoxy-3-C-methyl-3-0- 

methyl-a-L-ribo-hexopyranosyl)oxy]-5-ethyl-3,4-dihydroxy-2,4,8, 1 0, 1 2, 1 4- 

hexam©thyl-11-t[3.4.6-trideoxy-3-{ethylmethylafnlno)-p-D-xylo-hexopyranosyl]oxy]- 

6-aza-15-oxabicyclo[10.2.1]pentadec- 

14-en-7-one; 

t2B-(2B*,3a*.4B*,5B*.8B*.9S*.i0S*.1ia'.12B*)]-9-[(2,6-Dideoxy-3-C-methyl-3-O- 
methyl-a-L-ribo-hexopyranosyl)oxy]-5-ethyl-3.4-dihydroxy-2,4,8, 1 0, 1 2, 1 4- 
hexamethyl-1 1 -({3,4.6-trideoxy-3-(methyl(2-propenyl)amino)-p-D-xylo- 
hexopy ranosyqoxy]-6-aza-1 5-oxabicyclo[1 0.2. 1 ]pentadec- 1 4-en-7-one ; 

I2B-(2a*.3B*.4B*.5a*,8B*.9S*.10S*.l1B*.l2a*)]-9-l(2,6-Dldeoxy-3-C-methyl-3-0- 
methyl-a-L-ribo-hexopyranosyl)oxy]-5-©thyl-3,4-dlhydroxy-2,4,6, 1 0,1 2, 1 4- 
hexamethyl-11-(I3.4,6-trldeoxy-3-(dlmothyl(2-propenyl)ammonium)-^D-xylo- 
hexopyranosyl]oxy]-6-aza-1 S-oxabi-cydotl 0.2. 1 lpentadec-1 4-en-7-one bromide ; 

l2B-(2B*.3B*.4B*.5a'.8B*.9S*.10S'.11B*.12B*)]-9-l(2.6-Dideoxy-3-C-methyl-3-O- 
methyl-a-L-ribo-hexopyranosyl)oxyl-5-ethyl-3,4-dihydroxy-2,4,8,10,12.14- 
hexamethyt-l 1 -[[3.4.6-trideoxy-3-(dimethylamino)-p-D-xylo-hexopyranosyf]oxy]-6- 
aza-15-oxabicycio[1 0.2.1 ]pentadec-14-en-7-one l3-0.14-0-carbonate: 

[ia-(1B*2B*.3B*.4a'.5B'.8a*.9S*.10S*,1ia*.12B*.14a*)J-9-[(2.6-Dideoxy-3-C- 
methyl-3-0-methyl-a-L-rlbo-hexopyranosyl)oxy]-5-ethyl-3,4-dlhydroxy- 
2.4.8.1 0.12.1 4-hexamethyi-1 1 -[t3,4.6-trideoxy-3-(dlmethylamlno)-p-D-xylo- 
hexopyranosyQoxy]-6-aza-1 5-oxabicydo[1 0.2.1 ]pentadecan-7-one; 

I1B-(ia*. 2B*. 3B*.4a'.5B',8B*.9S'.10S*.l 1B*.12a*J4a*)]-9-[(2.6-dideoxy-3-C- 
methyl-3-0-methyl-a-L-ribo-hexopyranosyl)oxy]-5-ethyl-3-hydroxy-2,4,8.1 0,1 2,1 4- 
hexamethyl-11-[[3,4.6-trideoxy-3-(dimethylafnlno)-p-D-xylo-hexopyranosylloxy]-6- 
aza-1 5,1 6-dioxatricyclo[1 0.2.1 .1 -4] pentadecan-7-one: 
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r3H-(3H*.4a*.5S*.6B*.7B*.9B*.1lB'.12B*.13a:i4H-)]-4-[(2.6-dideoxy-3-C-methyl- 
3-0.methyl-a-L-rlbo-hexopyranosyl)oxy]-14-ethyl-7.12.13-trihydroxy-3.5.7.9.1l.13- 

hexamethyl-6-[I3.4.6-trideoxy-3-(dimethylamlno)-p-D-xylo- 
hexopyranosyl]oxy]a2acydotetradecane.2.10-dione Cerythromydn A lactam"): 

l2B-(2B*.3B'.4B'.5B*.8B*.9S'.10S*.1ia*.12B*)]-9-l(2.6-Dideoxy-3-C-methyl-a-L- 

ribo-hexopyranosyl)oxy]-5-ethyl-3.4-dihydroxy-2.4.8,l 0.1 2.l4-hexamethyl-1 1- 
p.4.6-trideoxy-3-(dimethylamino)-p-D-xylo-hexopyranosylloxy]-6-a2a-15- 

oxabicyclo[10.2.1]pentadec-14-en-7-one ("erythromycin C lactam end ether); 

t2a-(2a*.3a*.4B'.5B*.8B*.9S*.10S*.1lB*.12fi*)]-9-[(2.6-Dideoxy-3-C-methyl-a.L- 

ribo-hexopyranosyl)oxyl-5-ethy|.3.4-dihydroxy-2.4.8.10.12,14-hexamethyl-11- 

p.4,6-trideoxy-3-(ethylmethylamino)-p-D-xylo-hexopyranosyl]oxy]-8-aza-15- 

oxabicyclo[1 0.2.1 ]pentadec-1 4-en-7-one; 

[2a-(2a*.3S*.4S*.5a*.8B*.9S*.10S*.1ia*.12B*)]-9-[(2.6-Dideoxy.3-C-methyl-a-L- 
ribo-hexopyranosyl)oxy]-5-ethyl-3-hydroxy-2.4,8.10.12,14-hexamethyM1-tt3,4,6- 
trideoxy-3-(dimothylamino)-p-D-xylo-hexopyranosyl]oxyl-6-aza-15- 
oxabicyclo[10.2.1lpentadec-14-en-7-one ("erythromycin D lactam enol ether); 

I2a-(2a*.3S*.4S*.5a*.8a*.9a*.10a*.1ia*.12a*)]-9-[(2.6-Dideoxy-3-C-methyl-o-L- 

ribo-hexopyranosyl)oxy]-5-ethyl-3-hydroxy-2.4.8. 1 0,1 2. 1 4-hexamethyl-1 1 -[13.4,6- 
trideoxy-3-(ethylmethylamino)-p-D-xylo-hexopyranosyl]oxyl-6-aza-15- 

oxablcyclo[1 0.2.11pentadec-1 4-en-7-one; 

[2a-(2a*.3a*.4a*.5a*.8a*.9a*.10S*.1ia*.12a*)]-9-((2.6-Dideoxy-3-C-methyl-3.0- 
methyl-a-L-ribo-hexopyranosyl)oxyl-5-ethyl-3,4-dihydroxy-2.4.6.8.1 0.1 2.1 4- 
heptamethyl-11-p.4.6-trideoxy-3-(dimethylamino)-p-D-xylo-hexopyranosyl]oxy]-6- 

aza-1 5-oxabi(yclo[1 0.2.1 ]pentadec-1 4-en-7-one ; 

[2R-I2R',3R'(1R*.2S*).6R*.7S*.8S*.9R*.10R*]]-7-[(2.4.6-Trideoxy-3-C-methyI-3-O- 
methyl-a-L-ribo-hexopyranosyl)oxy]-3-(1 .2-epoxy-1 -methylbutyl)-2.6.8. 1 0.1 2- 
pentamethyl-9-[[2-0-acetyl-3,4,6-trideoxy-3-(dimethylamino)-p-D-xylo- 
hexopyranosyl]oxyl-4,13-dioxabjcycio[8.2.1]tridec-12-en-5-one; 
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[2R-(2R*.3R*.4R*.5R*.8R*.9S*.10S',11R*.12R*)l-9-[(2.4.6-Trideoxy-3-C-methyl-3- 
0-methyl-a-L-ribo-hexopyranosyl)oxy].5-ethyl-3.4-dihydroxy-2.4.8.1 0,1 2.1 4- 
hexamethyl-11-[[3,4.6-trideoxy-3-(dimethylamino)-p-D-xylo-h©xopyranosyl]oxyl-6- 

aza-1 5-oxablcycloI1 0.2. 1 Jpentadec-1 4-en-7-one ; 

[2R.(2R*.3R*.4R*.5R*.8R'.9S*.1 OS'.1 1 R*,1 2R*)l-9-[(2.4.6-Trideoxy-3-C-methyl-3- 
0-methyl-a-L-ribo-hexopyranosyl)oxy]-5-ethyl-3.4-dihydroxy-2,4,6,8.1 0,1 2.1 4- 
heptamethyl-11-[[3.4.6-trideoxy-3-(dlm©thylam!no).p-D-xylo-hexopyranosyl]oxy]-6- 
aza-15-oxabicyclo[10.2.1]p©ntadec-14-en-7-one; 

[2R-(2R*.3R*.4R*.5R*.8R*.9S",10S*.11R*,12R*)]-9.I(2.6-Dideoxy-3-C-methyl-3-O- 
methyl-a-L-rlbo-hexopyranosyl)oxy]-5-ethyl-3,4-dihydroxy-2,4.8,1 0,1 2, 1 4- 
hexamethyl-1 1 -[[3.4,6-trideoxy-3-(/»-butylmethylamino)-p-D-xylo- 
hexopyranosyl]oxyl-6-aza-15-oxabicycloI10.2.1lpentadoc-14-en-7-one: 

[2R-(2R*.3R*.4R*.5R*.8R*.9S*.1 OS*. 1 1 R*.1 2R*)]-9-l(2.6-Did80xy-3-C-methyl-3-O- 
methyl-o-L-ribo-hexopyranosyl)oxyJ-5-ethyl-3.4-dihydroxy-2,4,8,1 0,1 2,1 4- 
hexamethyM 1 .[[3.4,6-trideoxy-3-(n-propylm©thylamlno)-p-D-xylo- 
hexopyfanosyl]oxyl-6-a2a-15-oxabl<yclo[10.2.1lpentadec-14-en-7-one: 

[2R-(2R*.3R*,4R*.5R*,8R*.9S*.10S*.11R*.12R')].9-[(2.6-Dideoxy-3-C-methyl-3-O- 
methyl-a-L-ribo-hexopyranosyl)oxyJ-5-ethyl-3.4-dihydroxy-2,4,8.10,12,14- 
hexamethyl-1 1 •(t3.4,6-trideoxy-3-(Apropylmethylamino)-p-D-xylo- 
hexopyranosyl]oxyl-6-aza-15-oxabtcycIoI10.2.1]pentadec-14-en-7-one; and 

I2R-(2R*,3R*.4R*.5R*.8R*.9S*.10S".11R*.12R*)]-9-t(2.6-Dideoxy-3-C-methyl-3-O- 
methyl-a-L-rlbo-hexopyranosyl)oxy]-5-ethyl-3,4-dihydroxy-2,4.8,10.12.14- 
hexamethyl-1 1 -[[3,4,6-trideoxy-3-(Abutylmethylamino)-p-D-xylo- 
hexopyranosylloxyl-6-aza-1 5-oxabicyclo[i 0.2.llpentadec-1 4-en-7-one: 



and pharmaceutically acceptable salts thereof. 
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7. An intermediate useful In the preparation of a compound according to 
Claim 1 having a formula selected from the group consisting of 




wherein r6 is selected from the group consisting of hydrogen and -OH; 
r7 is selected from the group consisting of hydrogen and methyl; 
R8 is selected from the group consisting of hydrogen and loweralkyl; an 
r9 is selected from the group consisting of hydrogen and hydroxy. 



with a suitable base under conditions sufficient to Induce cydizatlon to a lactam. 




alcohol having the formula 




OH, OR' 
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9. A process for preparing a compound according to Claim 1 wherein A 

CH3 




is a group of tlie formula \ and r6 is -OH, comprising the step of 

treating an epoxide having the formula 




CH3W 




with an amine under conditions sufficient to induce epoxide opening and 
spontaneous cyclization to a lactam. 

10. A pharmaceutical composition comprising a therapeutically effective 
amount of a compound according to Claim 1 and a pharmaceutically acceptable 
carrier. 

11. A method for enhancing gastrointestinal motility in humans and other 
mammals in need of such treatment comprising administering a thereapeutically 
effective amount of a compound according to Claim 1 . 

12. A method of facilitating the placement of diagnostic and therapeutic 
instrumentation into the proximal small intestine of a human or other mammal 
comprising administering to such human or mammal a compound according to 
Claim 1 in an amount effective for enhancing gastrointestinal motility. 
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